MUHUCTEPCTBO OBPA30BAHNMS 1 HAYKH POCCUICKOM ®EJIEPALIMHA
e lepaIbHOE TOCYAPCTBEHHOE GIO/DKETHOE 00pa30BATENBHOE YHPEHKACHHE
BBICIIEr0 06pa30BaHus

«MarHHuTOropcKHii rocy/1apCTBEHHbIIN texuuueckuii yuusepeuter uM. [.M. Hocosay

PABOYAS TPOTPAMMA JJUCHUILIUHBI (MOJYJIST)
TTPOEKTHPOBAHHE ITPOI'PAMMHBIX CPE/ICTB

Harnpasiesue noAroToBKa
09.03.01 MudopmarnKa 1 BHIYHCIUTEIbHAS TEXHHKA

[Tpodhuiib porpamMmsl
TporpaMMHOe oBecriedeH e CPEICTB BHIYHCIHTEILHON TEXHUKH U
aBTOMATH3HPOBAHHBIX CHCTEM

VpoBeHb BhicwIero 00pa3oanus — OakanaBpHat

Hporpamma NOJArOTOBKH — aKaJIeMHYEeCKHIT 6a1<aJ1aBpuaT

dopma 00yueHHUs
3aounas
HucturyT IHepeeMuKU U ABMOMAMUSUPOBAHNBIX CUCTEM
Kadenpa BLIYUCAUMEILHOT MEXHUKU U NPOZPAMMUPOBAHUA
Kype 2
MaruuToropek

2017 r.



PaGouas mporpaMMa cOCTaBjieHa Ha OCHOBE ®Ir'OC BO 1o HampaslIeHHIO MOATOTOBKH
(cnemmansrocTr) 09.03.01 MpopmaTHKa 0 BEIMHCIATEILHAA TEXHUKA, YTBEPXKIEHHOTO TPU-
kasom MO u H P® ot 12.01.2016 Ne 5.

PaGouasi mporpaMma paccMOTpeHa  000peHa Ha 3ace/laniH Kadye/ipbl BBIYHCITHTEb-
HO¥ TEXHHKH H IIPOrPAMMHpPOBAHUA « o O » (Jt1sat3)3 2017 1., IPOTOKON Ne 2.
=4 A / O.C. Jlorynosa/

3aB. kadenpoi

PaGouas nmporpaMma 0700peHa METOJIHHECKOH KOMHCCHEH WHCTHTYTA SHEPIETHKH i
ABTOMATH3MPOBAHHBIX CHCTEM « 2T » i phn 298 2017 r., npotokon Ne 2.
7

[Ipencenareinb A) , [ C.M. JlykpsHos/
¢/ /

Pabouas nporpaMmma cocTaBlleHa: JOLEHT, KaHJl. TEXH. HavK
(OoncHoCMb, YHEHAA yuenoe )

He - /10.B. Kouepxunckas/
(noonucs) (H.0. amunus)

Penensenr: HauaILHHUK OT/e/1a HHHOBAIMOHHBIX pa3paboTok
3A0 «KoucOMCKC», kana. TeXH. HayK

)
/

47" | A.H. [laHos/



Jluer aktyammsammm pagoueii IPOrPaMMBbl

Paboyas nporpamma nepecmotpea, o0cykiena i oobpena s peausaman B 2017-2018
y4eOHOM rofly Ha 3acesaHuy kadeapsl BeucTHIEBHOM TeXHHKH 1 [IPOrPaMMHIPOBAHHS
fe— 77 N
/2045 N 2,
[£27] 0.C. Jlorynoga
7

L

Pl

)

[Ipotoxos ot Q_é 0 k
3as. kadenpoit

Pabouas mporpamma nepecmotpena, obcyikeHa 1 ofo6pea g peamisartau B 2018 - 2019
y4eOHOM rojty Ha 3ace1anum Kaenpsl BbuHCIHTEIBHON TeXHUKT 1 IIPOrPaMMUPOBAHHS

Mpotokomor 4 L% Z%p N
3as. kaepoii (o 0.C. Jlorynosa

i

Pabouad mporpamma nepecmotpena, obeyskiena ozobpena s peammzauun B 2019 - 2020
Y4eOHOM rofty Ha 3aceanmy kadepl BeuuCIHTEIbHOMN TEXHUKH U [POrPaMMHUPOBAHH

[Ipotokoin ot ﬁ 02 %r N £
3ag. kadepoii (? T 7 0.C. Jlorynona
" o -~

Pabouas mporpamma mepecmorpena, obcyskiena 1 ono6pena ms peammsawun B 2020 - 2021
y4eOHOM rojy Ha 3acefianiH kadelpbl BhluHCTHTETHHON TCXHEKY TIPOrpaMMUpPOBaHHS

Mpotokor ot /4 i?@ %"7 2(%,/({3 No é_/
3a. kadenpoit _ (~ A4, —7  0.C.Jloryuosa

‘l// ,




1 Ilenn ocBOCHUS AUCITUTUTHHBI (MOJTYIIS)

LensmMu ocBoeHMs AUCUUIUIMHBEL «IIpoeKTHpOBaHME MPOTPaMMHBIX CPEICTBY» SIBISETCS
O3HAKOMJICHHE CTYAECHTOB C OCHOBAMH IPOrPAMMHON HMH)XKEHEPUH, (OPMUPOBAHUE HABBIKOB
pa3pabOTKN apXUTEKTYPHI MPOTPAMMHOI0 00ECIeUeHUs U CO3JJaHUs TEXHUYECKOH U MPOEKTHOM
JOKYMEHTAIH K HEMY.

JUis DOCTHKEHHsI TOCTaBICHHOM menn B Kypce «lIpoexTupoBaHue mHpOrpaMMHBIX
CPEZICTBY PEIIAIOTCs 33/1a4H:

— (opMupoOBaHHE CUCTEMHOT0 IOJX0/1a K pa3paboTKe MPOrpaMMHBIX TPOAYKTOB;

— HW3y4YeHHE BHJIOB, CIOCOOOB (OPMHPOBAHUS U (OpPMATH3AMK TPEOOBAHUI K MPOTPaMMHBIM
CpeICTBaM;

— HU3y4eHUIo (opM MPOEKTHPOBAHHS MPOTPAMMHBIX CHCTEM;

— (QopMupoBaHUEe HABBIKOB CO3/AaHMS IPE-KOJIOBOH TOKYMEHTAllUU K pa3padaThIBaéMbIM IPO-
rpamMMam.

2 MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJATr0TOBKM DakaJjiaBpa

Juctummna «lIpoexktupoBaHue NporpaMMHBIX CPEACTB» BXOAMUT B BapUaTUBHYIO 4acCTh
6s0ka 1 0OpazoBaTeIbHOI POrpaMMBbl.

Jlis u3yyeHus: AUCUMILIMHBI HEOOX0IMMBI 3HaHUs (YMEHUs, BIaJeHus ), chopMUpOBaHHbBIE
B pe3yJsibTaTe n3ydeHus aucuuiing «MHadopmatukay.

3HaHUS ¥ YMEHHUsI, TTOJIyYeHHbIC IPY W3YYE€HUH JTaHHOW JUCHUIUIMHBL, OYyAyT HEOOX OUMBI
IpU U3yYEHUU AUCLUIUINH:

«YnpaBlieHHE IPOEKTaMK» - 3HAaHUE BUJOB U 3TalOB KU3HEHHOTO IMKJAa MPOTrpaMMHbBIX
CpPECTB.

«YenoBeKo-MalIMHHOE B3aUMOJICHCTBHE)» - YMEHHE cOOMpaTh U 0opMIIATh TpeOOBaHUS K
M0JIb30BaTENbCKOMY HHTEpdEICy.

YMeHus U BiaJieHusi, MOJyuYEeHHbIE NPU U3y4YeHUH JUCHUILIUHBL «[IpoexTupoBaHue npo-
IPaMMHBIX CPEJICTBY», MO3BOJAT OOYYaIOUIMMCS TPAMOTHO BBIMOJHHUTH MPOEKT MPOTrPaMMHOTO
MPOJYKTA MIPH BBIITOJIHEHUH BBITYCKHOM KBaTU(PUKAIMOHHON pabOTHI.

3 Komnerenuuun ody4aromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHHUILUIMHBI (MOYJIs) M IVIAHMPYeMble pe3yJibTaThbl 00y4eHust

B pesymbrare ocBOeHHMs AUCIUIUIMHBI (MOaynst) «IIpoekTHpoBaHHE MPOrPaAMMHBIX
CPEJICTBY» 00YUaAIOIIUICS TOJDKEH 00J1a/1aTh CASAYIOIMIMMHI KOMIETEHITUSIMMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIIECTECHIIU U

IIK-2 Cnioco0HoCTBI0 pa3padaTbIBATh KOMIIOHEHTHI AlNIAPATHO-MPOrPAMMHBIX KOMILJIEK-
coB 1 0a3 AAHHBIX, HCIIOJIB3YyH COBPEMEHHBIC HHCTPYMEHTAJBHBLIC CPEACTBA U TEXHOJIOTIHH
NPOrpaMMHPOBAHMSA

3HaThb OCHOBHBIE OIIPENEIICHUS U IIOHATHS U UX XaPAKTEPUCTUKH, a TAKKE MOAXOASIINE
KPUTEpPUU HAIIMCAHMS, IPUTOJHOCTH, TPUEMIIEMOCTH, POBEPKH, aKTYaIIbHOCTH
U TOCTOBEPHOCTH, MPOCISKUBAEMOCTH, PEAIN3YeMOCTH TpeOOBaHUH K pa3pada-
THIBAEMOMY NPOAYKTY

YMmetb KOPPEKTHO BBIPAXXaTh W apryMEHTUPOBAHHO OOOCHOBBLIBAThH MOJOKEHUS TPE.i-
METHOW 00J1acTH, MPOU3BOJUTE OLIEHKY COOTBETCTBUS PE3YJIbTaTOB CBOEH pado-
ThI KPUTEPUSIM PUEMIIEMOCTH, PEAIN3yEMOCTH B MPOTPAMMHOM KOJIE U IIPOY.

Bnagers HaBBIKAMHU M METOJMKAaMH 00001IeHNs pe3yIbTaToOB cOOpa U aHanMu3a TpedoBa-
HUM.

ITK-1 Cnoco0HOCTh pa3padaTbIBaTh MO/ KOMIIOHEHTOB HH()OPMALIMOHHBIX CHCTEM,
BKJIIOYAsI MO/eJiM 0a3 TaHHBIX U MoJieJiM HHTep(deiicoB ''Ye10BeK - 3JIeKTPOHHO-
BbIYMCJIUTEJIbHAS MalInHa'"




CTpyKTypHBII

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS

KOMIICTECHITUH

3HaThb OCHOBHBIE OIIPEICIICHUS U MTOHATHS U3 00aCTH MPOSKTUPOBAHUS ITPOTPAMMHBIX
CPEJICTB, TAKUE KaK KU3HEHHBINA ITUKJI, 3Tansl XKL, TpeGoBanmsl, CTaHAAPTHI,
TOYKA 3pEHUs, KOHILIEIHS pa3pabOTKH, apXUTEKTypa, TOKYMEHTAIIHSI, pPa3/1eIIbl
TEXHUYSCKOI0 3aJaHus

YmMethb BHU3yaJIbHO WJIM 110 CMBICJIOBOMY OITMCAHHIO OTIPEACIISATh BUI TPEOOBAHUH, THIT
ApXUTEKTYPbl TPOrPAMMHOTO MPOAYKTA, OTHOCUTH T€ WJIA UHBIE CBEACHUS K
pazjiesiaM TEXHUYECKOT0 3a/IaHus

Bnanets OCHOBHBIMH METOJIaMHU PEIICHHS 3a]a4 B 00J1aCTH aHaIM3a TPeOOBaHMM, TPOCK-

TUPOBAHMSI APXUTEKTYPHI U pa3pabOTKH TEXHUYECKOTO 3a/1aHuUs




4 CTpyKTypa U cojiepKaHue TUCHMILTHHBI (MO1YJIs1)

OO01mmast Tpy10€MKOCTh TUCHHUIUINHBI COCTABISAET 5 3aueTHbIX equHul] 180 akas. yacos, B TOM 4uCIe:

— KoHTakTHas pabora — 10,7 akan. yacos:

— ayaurtopHas — 10 akaj. 4acos;
— BHeayautopHas — 0,7 akaj. 4acoB

— camMmocTosATeIbpHas pabora — 165,4 akan. gaca.
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1. OcHOBBI IPOrpaMMHOM UHXKEHEpUU | 2
1.1 BBenenune B oOmacth paspaboTku| 2 1 - 20 1. CamocrosarenbHoe uzyuenue |I. Beceda - o6cyscoenue ITK-1 -
IPOTPaMMHBIX CPEJICTB: OIpEIesIeHHE, yueOHOI U Hay4HOI uTeparypsl. 2. Yemuwiti onpoc 3y6
BUJIbI, OOIIUH KXU3HEHHBIA LUK TPO- 2. Pabora ¢ 251eKTpOHHBIM y4eo- TIK-2 —
IPaMMHOTI'0 MPOJTyKTa HUKOM 3y6
1.2 Unxenepus tpeboBanuii: Tunosoit| 2 | 0,5 4 20 1. CamocrosarenbHoe uzyduenue |I. beceoa - obcysrcoenue IIK-1 -
nporecc, (popmanmuzanus, MOAETHPO- yueOHOI 1 HaydHOI TuTeparypsl. |2. [Iposepka nabopamopusix |3y
BaHHe, NHXXEHEpUs B 00JacTu npobieM 2. PaboTa ¢ 31eKTpOHHBIM yuebd- |pabom 1IK-2 —
U PEUICHHH, TMPOCICKUBAEMOCTh U HUKOM, BBITTOJTHEHHE J1a00paTop- 3)8
yIIpaBJIEHYECKUE aCTIeKThI. HBIX paboT
Hroro no pazneny 1,5 4 40 Tecmoewtii onpoc
2. Ilpe-xomoBast MOKYMEHTalus Tpo-| 2
I'PaMMHBIX CPEJICTB.




AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)

®dopma TeKyIIero KOHTPOJIs
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2.1 Bugsl u ciocoObl TOKyMEHTHpPOBa-| 2 1 — 30 1. CamocTodarensHoOe uzyuenue |I. beceoa — obcyorcoenue. 1IK-1 -
HUSl HA BCEX dTamnax *XU3HEHHOTO IIHK- yueOHOM U HAy4yHOU IUTepaTyphl. |2. [Iposepka KOHMPOILHOU|3Y8
Ja MpOrpaMMHBIX CpPEACTB, UCXOIHBIE, 2. PaboTa ¢ »7eKTpOHHBIM Yy4eO-|pabombi. 1IK-2 —
COMPOBOXKIAIOIINE U  PE3yIbTUPYIO- HUKOM 3)8
A€ JOKYMEHTHI 3. BrimonHeHWe KOHTPOJIBHOU
paboTHI
2.2 IlpoekTHasi JOKyMEHTAlUs: TEXHU-| 2 0,5 - 30 1. CamoctosarensHoe wusyuenue|l. beceda — obcyacoenue. TIK-1 —
Yeckoe 3aJaHue Ha pa3paboTKy mpo- yueOHOI 1 HAay4YHOU uTeparypsl. (2. [Iposepka KOHMPONIBLHOIU|3)6
rPaMMHOTO  M3JENus, OTpacieBble 2. PaboTa ¢ 2NEeKTPOHHBIM y4eO-|pabomsi 1IK-2 —
CTaHAapThl, CIOCOOBI HAMHCAHHS, CO- HUKOM 3)8
JIepKaHUE 3. BbinmosnHeHue KOHTPOJIbHOU
palboThI
Hroro mo pasneny 1,5 0 60 Tecmoswuii onpoc
3. ApxuTektypa MPOrpaMMHBIX| 2
Cpe/CTB
3.1 Tpanchopmauus tpeboBanuit B| 2 | 0,5 — 354 |1. CamocrosTensHoe usyueHue|l. beceoa — obcyscoenue. IIK-1 -
APXUTEKTYPy, KIacCUPUKAIMSI apXu- y4eOHOM U HAyYHOU JTUTEepaTypsl. |2. [Iposepka KonmpoabHOU 3y8
TEKTYp NPOrPaMMHBIX CpPEJICTB, CTaH- 2. PaGota ¢ 3neKTpOHHBIM y4e0- |pabomul 1IK-2 —
JApThl HA apXHTEKTYPY MPOTPAMMHBIX HUKOM 3)8
CpEJNICTB 3.
3.2 TexHudeckas JOKYMEHTAIUs: CIO-| 2 0,5 2 30 1. CaMocTOsTEIBHOE U3yUeHUE 1. Beceda — obcyacoenue. TIK-1 —
cOoOBbI OIHUCAaHUS aApPXUTEKTYpPhl TPO- yueOHOI 1 Hay4dHOI uTeparypsl. (2. Yemusiii onpoc. 3)86
TPAMMHBIX CPEACTB (CTPYKTYpHEIE, 2. Pabora ¢ anextpoHHBIM yueO- |3. Ilposepra nabopamopnoti  |I1IK-2 —




Pasnen/ tema

Kypc

AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)

CamMocTosiTenbpHasl pa-
Oora (B akaJ. yacax)

Bun camocrosTenpbHOU

®dopma TeKyIIero KOHTPOJIs
yCIIEBAEMOCTHU U

Kop 1 CTpYKTYpPHBIHT

JJIEMEHT
KOMIIETEHII

VCLUTLTAHBI . : a0O0THI .
S = SS|E S p MPOMEKYTOUHOM aTTecTaluu
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e | 83|83
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00BEKTHO-OPUEHTHPOBAHHEIE, dop- HUKOM, BBITIOJIHEHUE JIabopaTop- |pabomul. 3)8
MaJIbHBIC) HBIX paboT
Hroro no pazneny 1 2 65,4 Tecmoegwiii onpoc
HToro nmo nucuuIIinue 4 6 165,4 3auém c ouenkou




5 O6pa3oBaTesibHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

1. TpagunnoHHble 00pa3oBaTe/ibHbIE TEXHOJOTHH, OPUEHTUPOBAHHbBIE HA OPTaHU3AIIHIO
00pa30BaTEeNLHOTO MPOIIEcca U MPEAOIATAIONIYI0 IPSIMYIO TPAHCISAIUIO 3HAHUI OT TIpernoaaBa-
TEJsl K aCIUPaHTY.

@DopMbl YU4eOHBIX 3aHATHI C HCMOJIb30BAHHEM TPATUIIMOHHBIX TEXHOJIOTHIi:

HNudopmaninonHas JeKIHs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuasia B JAUCHUIUIMHAP-
HOW JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaTbHBIMU CpeACTBAMH (MOHOJIOT MPETO-
JlaBaTers).

JlaboparopHas paboTa — opraHu3aius y4eOHOW pabOThI ¢ peaTbHBIMA MAaTEPHUATBLHBIMUA U
MH(OPMaLMOHHBIMU O0BEKTaMH, JKCIIEPUMEHTaIbHas paboTa C aHAJIOTOBBIMH MOJEISIMH pe-
QITBHBIX 0OBEKTOB.

2. TexHoJiIOTUM TIPO0JIEeMHOr0 00y4eHHsI — OpraHu3alus 0Opa30BaTENBHOIO Ipoliecca,
KOTOpasi MpeANoaraeT MOCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3AaHHE YYEOHBIX MPOOIEMHBIX
CUTyalui JJI CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATENbHOMN JAESITEIbHOCTU CTY/IEHTOB.

3. IHTepakTHUBHBIE TEXHOJOTHH — OPTaHMU3AIMS 00PAa30BATEIHLHOTO MPOIECCca, KOTOpast
MpeJrnoyiaraeT akTUBHOE U HEJNIMHEWHOE B3aUMOJICHCTBUE BCEX YYACTHHMKOB, JOCTHKCHHE Ha
3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JIJII HUX 00pa30BaTEIbHOTO Pe3yiIbTara.

@®opMbl Y4eOHBIX 3aHATHI € MCIOJIb30BAHMEM CHENHATU3MPOBAHHBIX UHTEPAKTHB-
HBIX TeXHOJIOTHIi:

Jlexuus «oOpaTHOM CBS3M» — NEKUUSA—TIPOBOKaIMS (M3TI0’KEHUE MaTepuaia ¢ 3apaHee 3a-
IUTAHUPOBAHHBIMU OMIMOKAMHU), JICKIUsA-Oecena, JICKIUSA-TUCKYCCHUsl, JCKIUI-TIpecCKOH(epeH-
usl.

4. NHdopManHOHHO-KOMMYHHKAIIHOHHBbIE 00pa3oBaTeibHbIe TEXHOJIOTHH — OPTaHU-
3a1us 00pa3oBaTeNbLHOrO MPOIECca, OCHOBAHHAS HA MPUMEHEHUU MPOTPAMMHBIX CpeJl U TeXHH-
YECKUX CPEICTB PabOTHI C 3HAHUSMU B PA3IMIHBIX MPEAMETHBIX 00IaCTSIX.

6 YueOHO-MeTOAMYeCKOe o0ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YaroLuXCcst

[To qucuunnune «IIpoexkTupoBaHue MPOrpaMMHBIX CPEICTBY» MPEyCMOTPEHA ayAUTOPHAS
U BHEAyIUTOPHAs CaMOCTOATENbHAs paboTa 00yJarouxcs.
AynuropHas caMocCTOsiTelIbHas paboTa CTYIEHTOB MpErojaraeT BBINOJIHEHHE Jadopa-
TOPHBIX PadoT.
JlaGopaTopunas padora Nel

COop u ananu3 TpeOOBaHUI K MPOTPaMMHOMY O0OECTIEUEHUIO

L]eny: HayunThCs cOOMpaATh TPEOOBAHUS K MPOTPAMMHOMY IPOAYKTY, BBIIOJIHATH UX NpEeABapHU-
TEJIbHBINA aHaNu3 U (POpPMUPOBATH CIIELUPHUKAINIO TPEOOBaHUI.

Hugpopmayus

Co6op TpeboBaHmii 3akazunka MoJpa3zyMeBaeT oOydeHHe OOIIEHUI0 ¢ MPOodeccCHoHaIoM B
UHOHI 00JacTH, HEXENU pa3paboTUUK U CIIOCOOHOCTh CaMOCTOSTEIBHOTO YTOUHEHHS IOCTABIICH-
HoM 3agaun COop TpeboBaHuii PazpaboTumka yduT rpaMOTHO OLIEHHWBATh HEOOXOAWMBIE U J0-
CTaTOYHBIE MHTEIJICKTYaIbHbIE M TEXHUYECKUE PECYPChI, KOTOPBIE MOTPEOYIOTCs i pa3padoT-
ku [10.

Cpenu oOs3aTenbHBIX A uaeHTH(ukanuu D-tpeGoBanuii (TpeboBaHMil pa3zpaboTuMKa)
MOYKHO BBIJICITUTH:

v/ IIPOU3BOAUTEIBHOCTD;

v’ HaJIeXKHOCTH U JOCTYITHOCTb;

v/ 6e30I1aCHOCT;

v’ ya0o0CTBO U MPOCTOTA OOCTYKUBAHMSL.

Jiist pa3paboOTYHUKOB U CIIEIHAIMCTOB TI0 00CTYKHBAHUIO OT CUCTEMBI TPEOYIOTCS M IPYTHE
XapaKTEepUCTHKH. YacTo OHM Ha3bIBAIOTCS aTprOyTaMH KadecTBa pa3padaThIBAeMO CHCTEMBI.
[TpuBeeM HEKOTOpBIE U3 TAKUX aTPUOYTOB KayecTBa:

v/ JIErKOCTB COMPOBOXKIACHHS M IKCIUTYaTallUH;
v\ MOOWIIBHOCTB;



v’ TOBTOPHOE HCIOJIB30BAHUE;
v' v TeCTHpPYEMOCTb.

IIpou3BoaNTENbHOCTH

TpebGoBanusi K MPOU3BOJUTEILHOCTH ONPECIISIIOT HACKOJIBKO OBICTPO M KaYECTBEHHO CH-
CTeMa JIOJDKHA BBIMOJHATH ONpeencHHble yHKIuu. OHU ONMPEAeNsoT BpeMsl OTKIIUKA, TPO-
MyCKHYIO CIOCOOHOCTH U T.1. JKecTkue TpeOoBaHMs K MPOU3BOIUTEIBHOCTH CYIIECTBEHHO BIIU-
SFOT HAa BBIOOP amlmapaTHBIX CPEACTB, TEXHOJIOTHIO Pa3pabOTKU U MPUHUMAEMbIe MH)KECHEPHBIE
pellIeHus: IpU peain3aluu.

Hajne:xXHOCTH M I0CTYIIHOCTh

Haoesicnocms — 3T0 BepOSITHOCTh paOOTHI CUCTEMBI 0€3 COOCB B TEUCHHUE OIPEICIICHHOTO
BpeMmeHH. J[Jis u3MepeHust HaJe)KHOCTH MOKET OBITh HCIIOJIB30BAHO CPEHEE BpeMsl pabOThI CH-
CTEMBI 110 cOO4L.

[Tox MOCTYITHOCTBIO MOHUMACTCS 8pemsi OOCMYNHOCMU, T.€. BPeMs, B TE€UECHHE KOTOPOTO
CUCTeMa JIOCTYITHA IS MCIIOIb30BaHUS U MOJHOCTHIO paboTOCIOCOOHA. DTO BpeMsl ONpeaensieT-
Csl CPeTHUM BpeMeHeM 10 cOOs M 3aBUCHT OT BPEMEHH IUTAHOBOTO TEXHUYECKOTO OOCITYKHBa-
HHSL.

Be3onmacHocTh
Otu TpeOoBaHUSI CBA3aHBI C OJIOKUPOBKOM HEABTOPU3OBAHHOIO JOCTyNa K JaHHBIM M
(GYHKIMSAM CHUCTEMBI, IPEIOTBPALLEHUEM ITOTEPh HH()OPMALIUU U T.I1.

Yn06cTBO M IPOCTOTA 00CTYKMBAHUS

OTOoT arpulyT CBsA3aH ¢ OOJBIIUM YHCIOM (HaKTOPOB, ONPEACIAIONINX, IO CIIOBAM TIOJIb30-
BaTelel, Opyoiceniobue CUCTEMBI K TIOJIb30BaTeN0. J{pyrumMu cioBaMu, CUCTEMa JI0JKHA M CIIOJb-
30BaThCs 3((HEKTUBHO U HEOOPEMEHUTEIBHO.

JlerkocTh CONPOBOKIACHUS W IKCILTYATANMHA

OT1oT aTpulyT OIpeAensieT HaCKOIbKO MPOCTO U yI0OHO MOAU(PUIIMPOBATh MPOAYKT U HC-
NpaBJATh HalJeHHbIEe B HEM OomMOKU. OH BakeH AJI MPOAYKTOB, KOTOpBIE MOJBEPraroTcs 4ya-
CTBIM U3MEHEHUSIM.

MoOuiabHOCTH

DTOT aTpuldyT OMpeaessaeT YCUIUs, HeOOXOAUMBIE JJIsl TIEPEHECEHUs POAYKTa U3 OJIHOMN
OTIEpAIIMOHHON cpefbl B Apyryto. BaxHo Ha aTame pa3paboTke TpeOOBaHUN TOUHO OMpPENEIUTh
TE€ CpeJIbl U, BO3MOXHO, YaCTH CUCTEMBI, KOTOPBIE JIOJDKHBI OBITH ITePeMEIaeMBbIMHU.

IloBTOpHOE HCIO/Ib30BaHHE

3aTpathbl Ha pa3pabOTKy MOBTOPHO HCIOIB3YEMBIX KOMIIOHEHT CPAaBHHUTEIHLHO BEJIUKH, HO
a¢(deKT uX UCIMONIb30BAHUS B AAbHEHIIIEM MOXKET KOMIECHCHPOBATh ATH 3aTPaThl. J[1s1 MUHUMU-
3alur 3aTpar B Tpe6OBaHI/I5IX HGO6XO}11/IMO NEPECUHUCIIUTD 3JIEMEHTHBI ITPOCKTA, KOTOPBIC MOJIKHBI
OBITH CIIPOEKTUPOBAHBI TaK, YTOOBI YIIPOCTUTH UX MOBTOPHOE UCIIOJIb30BAHHUE.

TecTupyemoctb

OTOT aTpulyT MOKA3bIBAET JIETKOCTh, C KOTOPOW KOMITOHEHTHI MPOEKTa M KOMILIEKCHBIN
MPOAYKT MOTYT OBITh IPOBEPEHBI HA HAIMYUE OITHOOK.

B 3aBucuMocTH OT BUa U cTaryca pa3padaTbiBaeMON CHCTEMBbI, MOT'YT COOMpaThCs U ApY-
rue TpeOoBaHus pa3paboTurKa.

Bcee coGpannbie C- m D-TpeOoBaHHsI 3aHOCATCS B CHEIMATIbHBINA JIOKYMEHT, KOTOPBIH
HasbiBaeTcs «Crernudukanus TpeOOBaHUIN.

Crienudukanus TpeOOBaHUN TMpeACTaBIIeT COOONH UTOTOBBIM HAOOP PaCIONOKEHHBIX O
pUOpHUTETaM TpeOOBaHMM, KOTOPHINA SBISETCS (OPMAIBbHBIM COTJIAIIEHHEM 3aKa3yhKa ¢ paspa-
OOTYHKOM CHCTEMBI.

TpebGoBanusi k pa3zpabaTbiBaeMOi CHUCTEME JOJDKHBI 001alaTh CIEAYIOIMIMMH XapaKTepH-
CTHKaMH:

10



HenBycMmbIcaeHHOCTS;

IIpoBepsemMocCTh;

YeTkocTh (KpaTKOCTh);

TouHOCTE;

[ToHsITHOCTB;

Ocy11ecTBUMOCTb;

HezaBucumocts;

ATOMapHOCTB;

Heo6xonumMocTs;

0. Ao6ctpaktHOCTB. PaccMoTpuM moapoOHee, 4To U3 ceds MPEeJCTaBIsAIOT 3TH TpeboBa-

HUSL.

1. HenBycMBICIEHHOCTh — JIOJIKHA CYIIECTBOBATh TOJILKO OJIHA TPAKTOBKA TPeOOBAHMS.
Tak, Hanpumep, creayet nu3derath B TeKCTE TPeOOBAHUS COKpAIICHHI.

Ilpumep nioxozco mpebosanus: R1 Cucmema e 0014CHA NPUHUMAMb NAPObL ONluHHee 15
CUMBOJI08.

Jannoe TpeboBaHKe HE IPOSICHSET, YTO XKe JIOJDKHA JIeJaTh CUCTEMA!

v Cucrema He JJ0JKHA TI03BOJISITH MTOJIb30BATEI0 BBOMUTH IAPOJIb JUIMHHEE 15 CHMBOJIOB.

v Cucrema JI0JDKHA 00pe3aTh BBEICHHBIN MMapoJib 10 15 CMMBOJIOB.

v Cucrema JI0JDKHA BBIBOAUTH COOOIIECHHE 00 OIIMOKE B ClIyyae eCiid MOJIb30BaTelb BBEIET

Oombie 15 cuMBOIIOB.

Ilpumep xopowezo mpebosanus: R1 Cucmema ne 0ondicna npunumams napoiv OaunHee 15
cumeonos. Eciu nonvzosamens 6gedem 6onvuie 15 cumgonos, cucmema 001x#CHA omobpams co-
obweHue 06 ouubKe ¢ NpocbOOU UCNPABUMb NAPOJLb.

2. IIpoBepsieMOCTh — TECTUPOBIIMKH JOKHBI UMETh BO3MOXKHOCTH MPOBEPUTH MPABHIBLHO
o TpeboBaHME peann3oBaHoO B cucteme. Jlig storo TpebGoBaHHME JOIDKHO OBITH YETKUM, TOY-
HBIM, HEJIBYCMBICIIEHHBIM.

IIpumep nnoxozco mpebosanus: R1 Ilouck 6 cucmeme 001dcen OCywecmensamscs no UMeHu,
Gamunuu nonvzosamens u m.o.

B nmanHOM mpumepe KpUTEpHUH MOWCKA JIOJDKHBI OBITH PaCKPHITHI MTOJIHOCTHIO. MHAaUe Helb3s
MIPOBEPUTH BBITIOJIHAETCS JIU TPeOOBAaHUE B CHCTEME.

3. YerkocTh (KpaTKOCTh) — TpeOOBaHKME HE JOJDKHO COAEPKaTh JHITHeH nHpopmarmn. OHO
JOJI’KHO OBITH U3JI0KEHO YETKO U MPOCTO.

Ipumep nnoxoeo mpebosanus. Rl Ilonvzosamensy uno2oa modxicem 8600unmsv KOO A3pONOpmd,
KOmopwlil 0o1xcel onpedensamuvcs cucmemon. Ho makaice unocoa koo asponopma 0ondxicen 3a-
MEHAMbCS Ha36aHuem Onudxcatiuie2o 20pooda, makum 00pasoM Noab3oeamento He mpebdyemcs
3HamMb KOO A’PONOPMaA, HO CUCEMA NO-NPeNHCHEM) 00JIHCHA 3HAMb KOO A2PONOpma.

D10 TpeOoBaHKE MOKET OBITh UBMEHEHO cienytomuM odpazoM: RI Cucmema OondicHa onpe-
oesims a’ponopm, Kak no Kooy a’ponopma, max u no Ha38aHuro 2opood.

4. TouHOCTh — TpeOOBaHME IOJKHO COIEPKATh B c€0€ UCTUHHBIEC (DaKTHI.

5. TlonsTHOCTH — TpeOOBaHME HE JOHKHO COAEPkKATh IPAMMATHYECKUX OIIUOOK, JOIKHO
OBITH M3JIOKEHO IIOCIIEN0BATEILHO.

6. OcymecTBUMOCTh — TpeOOBaHME JOKHO OBITH BBIMOJIHMMO B PaMKaX CYIIECTBYIOIIUX
OTpaHWYCHUH (BpeMs, JICHbI'H, CYIIECTBYIOIIHE PECYPCHI)

7. HezaBHUCUMOCTH — AJI1 MOHUMAaHUS TPeOOBaHUE HE HYKHO 3HATh JIPYTHX TPEOOBAHHIA.

Ilpumep nnoxoeo mpebosanus: R1 Cnucok 00cmynnwvix peiicos 00HCeH CO0eprHcamsb UHPOp-
Mayus o Homepe noiema, pemeru nocaoku u npuzemienus. R2 Onu dondxcuvl 66ims omcopmu-
POBAHbL NO YeHe.

8. ATomapHOCTb — TpebOBaHUE JOJKHO COACPKATh OJHY CBI3aHHYIO CYIITHOCTb.

Ilpumep nnoxoco mpebosanus: Rl B cucmeme 001dcHA Oblmb NPeodyCMOMPEHa 803MO’C-
HOCMb 3a0POHUPOBAMb NoJlem, Kynums Oulem, 3ape3epsuposams Homep 8 omeie, apeHo08amy
MAWUHY.

9. Heo0x0auMOCTh — 3aMHTEPECOBAHHBIC JIUIA TOJKHBI HYXK/1aThCsl B JAHHOM TPEOOBaHHH.
10. AGCcTpakTHOCTh — B TpeOOBAaHUHU HE JOJDKHO COACPIKATHCA MH(GOPMAITUU O TOM, KaK OHO Oy-
JIeT PeaIr30BaHO.

Takxe CylIecTBYIOT ONpEIEICHHbIE XapaKTEPUCTUKHU, KOTOPBIMH JIOJDKEH o0nanaTh Habop
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TpeOoBaHUIi:

v' IOCTOSHCTBO — HE JOJDKHO OBITH KOH(IIUKTOB MEXY TPEOOBAHUSIMH.

v HeM30BITOYHOCTH — KaXJ10€ TpeOOBaHHE JODKHO OBITH OIMCAHO OJMH pa3 M HE JOJKHO
cojiepkaTh B ceOe Apyrux TpeOOBaHMiA.

v monHOTa — TpeGOBaHUE JOJDKHO OBITH OMPEIENICHO s BCEX BO3MOYKHBIX CHTYAI[HIA.

Cy1iecTBYIOT JOMOJHUTEIbHBIE KPUTEPUHU, HO OHU COJAEpKaT B ceOe OMHCAHHBIE BBIIIE,
Harpumep:

v MOIU(HUIMPYEMOCTD — €CiIM TPeOOBAaHNUE ATOMAPHO H MOJIHOE, OHO MOJU(PHIIHPYEMO.

v’ TpaccupoBKa (IIPOCIIEKUBAEMOCTD) — €CIIM TPeOOBaHHE aTOMAPHO U UMEET YHUKAJIbHBIN
UACHTU(PUKATOP, OHO MTPOCIIECKUBAEMO.

Cocmas cneyughuxayuu mpebosanuii

1. Unentuduxaius CTOpoH pa3pabOTKH.

3nech NpUBOAUTCS MH(POPMAIMS O TOM, KTO SIBJISIETCS 3aKa34MKOM CHCTEMBI U HAa OCHOBA-
HUU 4yero OyAeT BeCTHCh pa3paboTKa, CIIHUCOK YIMOJHOMOYEHHBIX JHUI U MX (YHKIMOHAIHHBIX
o0si3aHHOCTEH; a Takke MH(opMaus o0 pa3pabOTYMKE CHCTEMBI, KaKHe JIIOAH U UX (PYHKIHO-
HaJbHbBIE 0053aHHOCTH PabOTAIOT Hall TPEOOBAHUSIMH, TPAHUIIBI TOJIHOMOYHUH pa3padOTYHKa.

HE npuBoasTcst peKBU3UTHI, aapeca OpIUI U T.J1. MOKeT IPUBOAUTHCS KOHTAKTHAS WH-
dbopMarus nepeyrCIIeHHBIX IO ¢ 000UX CTOPOH.

Hanpuwmep:

WBanoB Amnppeit IletpoBuy, Benymuil nu3aiiHep TpyHIbl aBTOMATHU3AallMU IPOU3BOJI-
CTBEHHOTO Ipolecca 3aKa3unKa, OTBETCTBEHHOCTh: IW3aliH SKpaHHOTO MHTepderica mporpaMMsl,
KOHT. Ten. 89164726593.

[TonsTHO, YTO HHPOPMAIUST MOKET OBITH PacIoOiOkKeHa B TabauaHoM Bujae. Yacto ymopsi-
JIOYMBAETCS 10 BXHOCTHU U BIMSIHUIO HA TPOEKT TOTO UM MHOTO NIEPCOHAXKA.

2. TpeboBaHus 3aKa3unKa

- 1 mogpaznen

- 2 mozapasnaen

- 3 mogpasnedn. ..

U T.J.

3. TpeGoBanus pa3paboTUnKa

- 1 mogpaznen

- 2 mozapasnen

- 3 monpasznuedn...

U T.J.

TpeGoBaHus yIOPSIIOYMBAIOTCS MO BAKHOCTH, CPEIM HHUX HYKHO BBIICIHTH KITFOUEBBIC
TpeOoBaHUs (B KXKAOM MOApa3ene).

TpebGoBaHMsI MOXKHO YCIOBHO pa3/ieinTh Ha (QyHKIMOHAIbHBIE, CTPYKTYPHBIE U TpeOOBa-
HUS K TU3alHY.

[To BaxxHOCTH TpeOoBaHMs pazaensaoT Ha OOs3aTenbHbIC (0€3yCIOBHBIE), KelaTelbHbIS
(o6cyxmaemble) u ycnoBHbIe. 3. [Tpunoxkenus

O0BemMHas WUTIOCTpUpYFOIIas HHGOpMAIHSI K TPEOOBAHUSM BRIHOCUTCS B TIPHIIOKEHUS K
cnucky TpeboBanuii. Ilpunoxenus popmMupyroTcs ¢ yu€ToM oOIIel JIOTUKU U3JI0KEHUs! Tpedo-
BaHU, T.€. ”HPOPMAIIUS, OTHOCSINASACST K OJJHOMY HUCTOYHHKY, JIOTHUECKHU TPUBS3aHHAS K OJJHOM
00BEKTY MU OAHOPO/IHAS 110 CBOEH CYyTH 00BEIMHSAETCS B OJTHOM IPUIIOKEHUH.

[TpunokeHus UMEHYIOTCS 3arjJaBHBIMU OykBamu pycckoro andasuta A, b, B, ... n.T.a.

WNudopmanus BHyTpU HUX HyMepyeTcs apadckumu udpamu «1», «2», «3», ... 1 T.1.

OOBIYHO eciH eCTh MPOEKTH MHTepdeiica, IIBETOBBIE CXEMBI U T.II., TO OHU 3aHOCSTCS B
[Tpunoxenue A, KpoMe HOMEpa PUCYHKA, CXEMBI U T.[. , BO3JIE KaX/I0T0 U3 HUX JIeNaeTcsl KpaT-
Kasl TOSICHSIOIIAs HA/IMUCh, HarpuMmep: «CxeMa pacIioyiosKEeHHs! YIPaBIISIONINX JIE€MEHTOB B OC-
HOBHOM pa0ouyeM OKHE MPOTrpamMMbl», TOTIOJIHUTEIFHO MOXET U3 CIIUCKa TpeOOBaHUHN TyOnupo-
BaThCS €r0 UCTOYHUK/(PYHKIIMOHAIbHAS POJIb, HAIPUMED: «BENYIIUN Tu3aiiHep paboyeil rpymnbl
3aka3unka).

Ecnu B Tekcte TpeGoBaHMI €CTh CCHUIKM HA JIIOObIE CTaHIAPThl, MHCTPYKLUUHU U T.J., TO B
TEKCTEe BO3JIe KAXKIOTO M3 HUX naercs ccbuika Buaa [B1], [B8], [T'13], a moapoOHas unpopmarus
0 MCTOYHHKE NMPUBOAUTCS B MPHIOKEHUU (OJJHOM WJIM HECKOJBKUX) C YKa3aHHEM BCEX BBIXOJ-
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HBIX JAHHBIX 3TOTO UCTOYHUKA:
ABTOpBI, Ha3BaHUE (IIOJHOCTBIO, €CIIU €CTh U YTOUHSIOLIEE Ha3BaHUE, TOXKE IPUBOAUTCS),
KaTeropusi JTIOKyMEHTa, KM M KOIJa M3/1aHO, CPOKH M 00jacTh aeWcTBus U T.1. Iloxoxe Ha
oopMIIeHHE CITUCKA JIUTEPATYPhl, HO B OTJIMYME OT HEr0 HUKAKUX COKPALIEHUH U T.J. 3[€Ch HE
JieNaeTcsl, yKa3blBaeTCs JOMOTHUTEIbHAS HHPOpMaLUs 00 aKTyalIbHOCTH.
OO0bI4HO, ecaM Takoro poja MH(GOpMALMM MHOTO, OHA OOBEAMHAETCS IO HECKOJIBKUM
npunoxenusMm. Hanpumep, crannaptsl B «lIpunoxenue b», uncrpykuuu B «lIpunoxxenune B» u

T.1.

3adanue
Jlyis 3ajaHHOM TIperioiaBaTeeM TeMbI COOp, aHAIM3, CUCTEMATH3AIMI0 1 0000IIeHIE Tpe-
OOBaHMI 3aKa34YMKa U pa3paboTIHKa.

Koumponvnuvie 6onpocwi
1. Yro Takoe TpeboBaHus?
2. Jlns 4ero Hy>KHO coOupaTh TpeOoBaHUS?
3. Ha xakux stamax sku3HeHHoro mukia [10 neinecoodpa3Ho mpou3BoauTh cOOp TpeOOBaHUNA?
4. B yem 3aKIII0YAIOTCS M YTO MOTYT COZIepPKaTh TpeOOBaHUS 3aKa3unuKa?
5. EcTb 11 paznuum Mexay 3aKa3uuKoM CUCTEMBI U €€ M10JIb30BaTeIeM?

JlaGopaTopnasi pa6ora Ne 2
Br16op nporoTtuna u pazpadotka apxutekTypsl [10

Lenv nabopamopuoui pabomoi
[TpousBecTn IPOTOTUITUPOBAHUE, ONIPEICIIUTh KapKac MPOrPaMMHOTO MPOIYKTa U OCYIIECTBUTH
pa3paboTKy 60a30BOM apXUTEKTYPHI JJISI HETO.

Hugpopmayus

Bri6op mporotumna u 6a30Boi apXUTEKTYpPHI IPOTPAMMHOTO TPOIYKTa MPOU3BOIANUTCS Ha
OCHOBE COOpaHHBIX TPEOOBAaHUI U BO MHOT'OM ONpeeNnseTcs JalbHeie KayeCTBeHHbIE Xapak-
TEPUCTHKH pa3padaTblBAeMOTO MPOJYKTa, TAKWE KaK: Ka4eCTBO, MACIITA0MPyEeMOCTb, pacIIHps-
€MOCTb, JJUMHUT MOJIb30BaTeNei u ap.

Bb10op apxurexktyps! 11O

Be100p apXuTeKTypbl onpeaesseT crocod peanu3ayuy TpeboBaHUH Ha BEICOKOM YpOBHE aOCTpak-
1u. IMeHHO apXUTEKTypa IOYTH MOJIHOCTBIO OlpesienseT Takue xapakrepuctuku I10 kak Hajex-
HOCTb, IEPEHOCHUMOCTh U YA0OCTBO CONPOBOXKACHUSA. APXUTEKTYpa 3HAUUTEIBHO BIUSIET U HA y100-
CTBO MCHONIB30BaHus U 3 dexTuBHOCTH [0, KOTOPBIE ONPEENAIOTCS TAKXKE U peannu3aueil OTaeb-
HBIX KOMIIOHEHTOB. 3HAYUTEIbHO MEHbILIE BIUSHUE aPXUTEKTYphl HA (DYHKIIMOHAIIBHOCTb — OOBIYHO
JUIsl peaNn3aluy 3aJaHHOHM (PyHKIIMOHAIBHOCTH MOYKHO MCIIOJIb30BaTh PA3JINUHbIE APXUTEKTYPBI.
[ToaToMy BBIOOp MEXKIY TOH MM UHOM apXUTEKTYPOH ONpeAesseTcs, PEexIe BCEro, UMEHHO He-
(GyHKIMOHANBHBIMU TPeOOBaHUAMHU U He0OXo1uMbIMH cBoiicTBamu [10 B acriektax yno6cTBa conpo-
BOKICHUS U nepeHocuMocTH. [Ipn 3ToM 11 HOCTpOEHUs XOpoILIe apXUTEeKTyphl HaJI0 YYUTHIBAThH
BO3MOXHBIE TPOTHBOPEYHS MEXK/y TPEOOBAHMSIMU K PA3ITUYHBIM XapAKTEPUCTUKAM U YMETh BBHIOU-
paTh KOMIIPOMHUCCHBIE PELICHHUS, TAIOIINe PHEeMIIeMbIe 3HaYCHHUS 110 BCEM MOKA3aTesIM.

Tax, nuis noBeimeHus 3pPEeKTUBHOCTH B 0OIIEM CITydae BHITOAHEE HCIIOIb30BATh MOHOJIUTHBIE ap-
XUTEKTYpPBl, B KOTOPBIX BbIIEJIEHO HEOOJIBIIOE YUCIO KOMIIOHEHTOB (B Ipeiesle — €ANHCTBEHHBIN
KOMIIOHEHT) — 3TUM 00€CIIeUNBAETCSl SKOHOMUS KaK MaMATH, IOCKOJIBKY KaXKblii KOMIIOHEHT 0ObIU-
HO UMEET CBOU JIaHHbIE, & 3/1€Ch YUCIIO KOMIIOHEHTOB MUHUMAJILHO, TaK U BPEMEHH pabOThl, MO-
CKOJIbKY BO3MOXHOCTb OIITUMHU3UPOBATH PA0OTy aJIFOPUTMOB 00PaOOTKU JAHHBIX UMEETCS TAKKE,
00BIYHO, TOJILKO B PAMKaX OHOTO KOMIIOHEHTA.

C npyroii CTOpOHBI, IS TIOBBIIIEHNS YA00CTBA COIIPOBOXKIEHUS, HA000POT, JTyuIlle pa3ouBaTh CHU-
CTeMY Ha 0OJIBILIOE YUCIIO OT/ENbHBIX KOMIOHEHTOB, C TEM, YTOOBI Ka)KIbIil N3 HUX PellIa CBOIO He-
O0JIBIIIYI0, HO YETKO ONpPEENICHHYIO YacTb 001el 3ana4n. [Ipu 3ToM, eciu BO3HUKAIOT H3MEHEHUS B
TpeOOBaHUAX WM MPOEKTE, UX OOBIYHO MOKHO CBECTH K U3MEHEHUIO OJJHOM-HECKOJIBKUX TaKUX IO/~
3a7ja4, ¥, COOTBETCTBEHHO, M3MEHATH TOJIBKO OTBEYAIOIINE 32 PEIIEHUE ITHX 110/13a1a4 KOMIIOHEHTBI.
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C TpeTheii CTOPOHBI, I NOBBIMICHHUS HAa/IeKHOCTH JIy4Ille UCTIOJIb30BaTh JyOIupoBaHue QyHKIUH,
T.€. CJEJIaTh HECKOJIBKO KOMIIOHEHTOB OTBETCTBEHHBIMH 32 PEILIEHUE OAHOM noa3anauu. [Ipuuem,
nockoJibKy omuOku B [10 yarme Bcero HOCAT HeCTy4YaHbIi XapakTep (T.e. OHU MOBTOPSEMBI, B OT-
JUYMU OT anmnapaTHOro o0ecrnevyeHus, I1e OMMOKH CBI3aHbl IPEXkKIAE BCEro CO CIyYailHIMU U3MEHe-
HUSIMU XapaKTEPUCTUK CPEbl U MOTYT OBITh MPEOJI0JIEHBI TPOCTHIM AYOJIMPOBAHUEM KOMIIOHEHTOB,
0e3 U3MEHEHHsI UX BHYTPEHHEN pean3alum), JIydlle UCIO0Ib30BaTh JOCTATOYHO CHIIBHO pa3inyaro-
HIMecs CrocoObl pelIeHHs OHOM U TOM e 3aJa4u B pa3HbIX KOMIIOHEHTaX.

Cnucok CTaHIapTOB, PErJIAMEHTHPYIOIIHUX ONMCAHUE apXUTEKTYPhl U IPOEKTHYIO TOKYMEHTALUIO
BOOOIIIE, BBITJISIIUT TaK:

< |EEE 1016-1998 Recommended Practice for Software Design Descriptions

~ |EEE 1471-2000 Recommended Practice for Architectural Description of Software-Intensive
Systems

Pa3paGoTka 1 oLleHKAa apXUTEKTYpPbI

[Tpy mpoeKTUPOBAaHUH APXUTEKTYPHI CHCTEMBI HA OCHOBE TpeOOBaHUi, 3a()UKCUPOBAHHBIX B BHJIE
BapHUaHTOB HCIIOJIb30BaHMS, BO3MOXKHBIE IIIar'H COCTOAT B CIIEIYIOIIEM:

1. BeiOupaetcs HabOp «OCHOBHBIX» CIIEHAPHEB UCIIOIBb30BaHMUS — HANOOJIee CYIIeCTBEHHBIX M YacTO
UCTIOJIb3YEeMBIX

2. Onpez[en;[IoTca, HUCXOJ U3 OIIbITa ITPOCKTUPOBIIUKOB, BLI6paHHOF0 APXUTCKTYPHOI'O CTHUJIA U
TpeGOBaHI/Iﬁ K IICPEHOCUMOCTH U FI/I6KOCTI/I, KOMITIOHCHTBI OTBCYAOIIUC 3a OIIPCACIICHHDBIC HeﬁCTBHH
— PCIICHUC OMPCACIICHHBIX ITOA3a/Ja4 — B paMKaX 9TUX CHHCHAPUCB

3. CI_IeHapI/II/I pa36I/IBaIOTCSI Ha IIoCJICJ0BATCIIbHOCTHU obMeHa COO6H.I€HI/I$IMI/I MCKIY NOJTYYCHHBIMU
KOMIIOHCHTaMU

4, HpI/I BO3HUKHOBCHUHN JOIIOJHHUTCIBbHBIX XOPOIIO BBIACJICHHBIX ITOA3a/1a4, ,I[O6aBJ'I$IIOTC$I HOBBIC
KOMIIOHCHTBI, 1 CICHAPHUU YTOYHAIOTCA

5. JInst Ka)k10T0 KOMIIOHEHTa B pe3yIbTaTe BBIACIAETCS ero nHTepdeiic — Habop cooOIIeHuit, KOTo-
pbl€ OH MPUHHUMAET OT APYTUX KOMIOHEHTOB U MOCHUIAET UM

6. PaCCManI/IBaIOTCH «HCOCHOBHBIC) CHECHAPHHU, KOTOPBIC TAK KEC pa36I/IBaIOTCH Ha 110CJIEA0BATCIIb-
HOCTH OOMeHa COO6H_[CHI/IHMI/I C UCIIOJIb30BAHUCM, 110 BO3MOKHOCTH, YK€ OIIPCACIICHHBIX HHTCp(l)eﬁ-
COB

7. Ecau unTepdeicel Hel0CTaTOYHbI — OHU PACHIUPSIIOTCS

8. Ecin HHTep(beﬁC KOMIIOHCHTA CJIIUIIIKOM BEJIMK WX KOMIIOHEHT OTBE€YACT 3a CIIMIIIKOM MHOI'O€ —
OH pa30uBaeTcs Ha 60JIee MeIKue

9. Tam, rae 3T0 HEOOXOAMMO B CHITy TpeOOBaHU A((HEKTUBHOCTH WIH yI00CTBA COMPOBOKICHUS,
HECKOJIbKO KOMIIOHEHTOB MOTYT OBITh OObEMHEHBI B OHH

10. Bce 370 nenaetcst 10 TeX Mop, MOKa HE BBINOJIHATCS CIEAYIOLINE YCIOBUS:
v' Bce clieHapHH UCIIOIb30BaHKs PEAIU3YIOTCS B BUJIE TIOCIICOBATEILHOCTEN 0OMEHa COOOIICHH-
SIMU M€y KOMIOHEHTaMH B paMKaXx X HHTepdeiicoB

v Habop KOMIIOHEHTOB JOCTATOYEH I 0OeCIeYeH s BCeil Hy)KHON (DYHKIIMOHAIBHOCTH, J10CTa-
TOYHO y2106eH AJI1 CONPOBOXKACHUA U CTOYKHA 3PCHUSA IICPEHOCUMOCTH U HE BBIZLIBACT 3aMETHBIX
npo6iieM ¢ 3PPEeKTUBHOCTHIO

v Kaxplii KOMIIOHEHT HMEET HEGOJIBIION, YETKO ONPEAEIEHHBIN KPYT peIaeMbIX 3a1a4 U YETKO
ompeeNieHHbIN, cOATaHCUPOBAHHBIN TTO pa3Mepy UHTepQeric.

Ha ocHOBe BO3MOKHBIX CLIEHAPHEB HCIIONB30BAHUS WIH MOOUpuUKAyul CUCTEMBI BO3MOXKEH TaKXKe
aHaJN3 XapaKTEePUCTHK apXHUTEKTYphl M OLIEHKA €€ MPUIOJHOCTH MM CPaBHUTENBHBIA aHAIHU3 He-
CKOJIbKUX apXUTEKTyp. ODTO TaK Ha3bIBaeMblil memoo awnanuza apxumexkmypur 110 (Software
Architecture Analysis Method, SAAM). OcHOBHBIE €r0 Iaru cleAyIoue:

1. Onpenenuts HaOOP clieHapUEB AEHCTBUI MMOJIb30BaTENEH MIM BHEUTHUX CUCTEM, WK CIICHAPUEB
MCIOJIb30BaHUS HEKOTOPBIX BO3MOKHOCTEH, KOTOPBIE MOTYT YK€ UMEThCS B CUCTEME WM OBITh HO-
BbIMH. ClIeHapUH JOJKHBI ObITh 3HAUMMBI JUIsI KOHKPETHBIX 3aMHTEPECOBAHHBIX JIUL, OyIb TO MOJIb-
30BaTelb, Pa3pabOTUMK, OTBETCTBEHHBIH 32 CONMPOBOXKACHUE, IPECTABUTENIb KOHTPOIUPYIOIIEH Op-
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ra"uzanuy u np. Yem noxHee HaOOp clieHapUeB, TeM BbIIe OyJeT KadyecTBO aHain3a. MOKHO o1ie-
HUTb YaCTOTY MOSIBJICHUS, BaXKHOCTh CLICHAPHUEB.

2. OnpenenuTh apxXUTEKTYpy (MM HECKOJIBKO CPaBHUBAEMBIX apXUTEKTYP). ITO TOIHKHO OBITH Clie-
JIAHO B MOHATHON BCEM yYaCTHHKaM OLIEHKH (opme.

3. KnaccudummpoBats crieHapuu. JJig Kaaoro CIieHapus W3 Habopa TOJDKHO OBITh ONpEesICHO,
HOJI/ICP’KUBACTCS JI OH JAHHOM apXUTEKTypOW WM HY)KHO BHOCUTH B HE€ U3MEHEHUS, YTOOBI 3TOT
crieHapuii ctai BIONMHAM. CIieHapHii MOKET TOJIEP’KUBAThCA, T.€. €r0 BHIMOJIHEHHE HE MOTpedyeT
BHECEHHUS] U3MEHEHUH HH B OJIMH U3 KOMIIOHEHTOB, WJIU )K€ HE TIOJIeP)KUBATHCS, €CIIH €r0 BBINOJIHE-
HHE TpeOyeT U3MEHEHHUH B OMMCAHUU TTOBEICHUS OJTHOTO MM HECKOJIBKHX KOMIIOHEHTOB WIJIM U3Me-
HeHul B UX uHTepdericax. [loanepxka crieHapys 03Ha4aeT, 4To JIUI0, 3aMHTEPECOBAHHOE B €0 BbI-
MOJTHEHUE OLCHUBAET CTENEeHb MOANEPKKH KaK JOCTAaTOYHYIO, a HEOOXOAMUMBIE MPH 3TOM JIEHCTBUS
KaK JIOCTaTOYHO y/I0OHBIE.

4. Ouenuth crueHapuu. s KaKI0ro HEMOIISPKUBAEMOTO CIIEHAPHS HAZ0 OMPEACIUTh HEOOXOMH-
MbI€ U3MEHEHHS B apXUTEKType — BHECEHHE HOBBIX KOMIIOHEHTOB, M3MEHEHUS B CYIECTBYIOIIUX,
M3MEHEHUS CBS3Ee M CrocOOOB B3aMMOJEHCTBUS. Eciu ecThb BO3MOXHOCTB, CTOUT OLIEHUTH TPYIO-
€MKOCTh BHECEHHUS TaKUX U3MEHEHUH.

5. BoisiButh B3anmmoeiictBue cueHapueB. OnpenenuTb Kakue KOMIOHEHTHI TPEOyeTCsl H3MEHSTh IS
HENOICPKUBAEMBIX CIICHAPHEB, KOMIIOHEHTHI, KOTOPBIE TPEOyeTCs] U3MEHATh Ui TMOIACPKKH He-
CKOJILKHX CIICHapueB (TaKue CIEHAPUH Ha3bIBAIOT B3aUMOJICHCTBYIOIIMMHE), OLICHUTH CTETICHb CMBIC-
JIOBOM CBSI3aHHOCTH B3aMMOICHCTBYIONIUX CIICHApUeB. Maiasi CBSI3aHHOCTh MO0 CMBICTY MEXIY B3a-
UMOJICHCTBYIOIIMMH CIICHAPUSMH O3HAYAET, YTO KOMIIOHEHTHI, B KOTOPBIX OHU B3aUMOJECUCTBYIOT,
BBITIOJTHSIOT CJ1a00 CBSI3aHHBIC MEKIY COOOH 3aJlayMl M MX CTOMT JIEKOMITO3UpOBaTh. KOMIIOHEHTHI, B
KOTOPBIX B3aUMOJICHCTBYET MHOTO CIICHAPHEB, TAK)KE SBJISIOTCS BO3MOXHBIMU MPOOJICMHBIMU Me-
CTaMH.

6. OLIEHUTh ApXUTEKTYpY B LEJIOM (MM CPaBHUTh HECKOJIBKO 3a/JaHHBIX apXWTeKTyp). g storo
Ha/I0 UCMOJIb30BaTh OLEHKU BaXKHOCTH CLIEHAPHUEB U CTENEHb UX MOAJIEPIKKH apXUTEKTYPO.

3adanue 1

BemonHATE MpoTOTHN A OYAYIIETO MPOrpaMMHOTO MPOAYKTAa U OOOCHOBAaTH CBOW BBIOOD.
OnpenenuTs rpaHULIBI IPOTOTHUIIA.

3aoanue 2

Hcxons u3 cobpanubix B padore Nel tpeGoBanuii, BEIOpaTh U3 6Aa30BBIX apXUTEKTyp Hamboee
MOJIXO/IAIIYI0 M ONITUMH3UPOBATH €€ JIJIsl CBOETO MPOTrPaMMHOTO MPOAyKTa. Pe3ynprar npencra-
BUTh B BUJIE CXEMBI.

Konmponvnsie 6onpocwi

Urto Takoe mpoToTHN?

B uem uenps nporoTunupoBaHusi?

UTto Takoe CBSI3HOCTH?

Yro Takoe cueruieHue?

Kaxk cooTHoIIeHNE CBA3HOCTH U CLETIIICHUS BIUSAET HAa Ka4eCTBO TPOTrPAMMHOTO TIPOTyKTa?
Uto Takoe apXUTEKTypa IpOrpaMMHOT0 obecriedeHus?

Kakue 6azoBbie BUbI apxuTeKTyp Bbl 3HaeTe?

Ha uro Bnusiet B nanbHelIeM BIOpaHHas apXUTEKTypa?

N~ WNE

3aoanue Kk KOHMPOILHOU padome
Yacrp 1

L[ejlb.' HaquTbCﬂ pa3p363TLIBaTL TCXHUYCCKOC 3aJaHUC HJIs1 HpOFpaMMHBIX HpOI[yKTOB CorJiaCHoO
JICUCTBYIOIIMM CTaHAapTaM.

Hngpopmayusn
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I'OCT 34.602-89 sBisieTcsi OCHOBHBIM pabOYMM CTaHIAPTOM JUIsl CO3/IaHUS TEXHUYECKOTO 3a/1a-
Hus (T3) Ha pazpaborky aBromaruzupoBaHHbIX cucteM (AC) Ha ceronusmHui neub. T3 Ha AC
SBIISIETCS OCHOBHBIM JIOKYMEHTOM, OMPEEIIAIOMUM TpeOOBaHUS U MOPSAIOK CO3AaHUs (pa3BUTHUS
WM MOJICPHH3AIINH - JIaJie€ CO3/IaHHsI) aBTOMATU3UPOBAHHON CUCTEMBI, B COOTBETCTBUH C KOTO-
pbIM mipoBoauTcs pazpadboTka AC u ee npuemMKa npu BBOJIE B JICHCTBUE.
T3 na AC pa3pabaThIBarOT Ha CUCTEMY B IIEJIOM, TPEIHA3HAYCHHYIO ISl pa0OTHI CAMOCTOSTEIb-
HO WUJIM B COCTaBE JIPYrOi CUCTEMBI.
Jlormuecku T3 MOKHO pa30OUTh HA HECKOJIBKO YacTei: OOIIy0, CIICIUATbHYI0 U OpraHu3aluoH-
Hy10. B Hacrosiei 1aboparopHoit paboTe Mbl Oy/IeM YUYUThCS TUCaTh OO0 YacTh 13.
K o6mieit yact OTHOCSTCS CIIEAYIOUTUE Pa3CIIbl:

» «OO0mme cBeICHU»

» «Ha3naueHue U 1IeJIM CO3/JaHUST CUCTEMbI»

» «XapakTepUCTUKU 00bEKTa aBTOMATHU3AIIUN)

PaccMmoTpum ux copeprkanue noapodHee. B paznene «O01ue cBeieHNUs» YKa3bIBaIOT:
1) moHOe HaMMEHOBAHKE CUCTEMBI U €€ YCIOBHOE 0003HAUCHUE;
2) mudp Tembl win mudp (HoMep) 10roBOpa;
3) HaMeHOBaHUE MPEANPUATHIA (00BeIMHEHHIA) pa3paboTUNKa U 3aKa34nKa (I0JIB30BATENS) CH-
CTEMBbI U UX PEKBU3UTHI;
4) nepeyeHb JOKYMEHTOB, HA OCHOBaHMM KOTOPBIX CO3[Ia€TCSI CUCTEMA, KEM M KOI'Jla YTBEpKJie-
HbI 3TU JOKYMEHTHI;
5) mIaHoOBBIE CPOKU HAYaJIa M OKOHYAHUS PAOOTHI IO CO3/IaHUIO CHCTEMBI;
6) cBeZleHUs 00 UCTOYHUKAX W MOPsIKe (UHAHCUPOBaHUS PaboT;
7) mops10K 0OPMIICHUS U MTPEIBSIBICHUS 3aKa3YUKY PE3yJIbTaTOB PadOT MO CO3/IaHUIO CHCTEMBI
(ee yacTteil), MO M3rOTOBJICHUIO U HAlAJKe OTIENbHBIX CPEICTB (TEXHMYECKHX, IPOrPaMMHBIX,
MH(OPMALIMOHHBIX) M MPOrPaMMHO-TEXHUYECKUX (MPOrpaMMHO- METOJNYECKUX) KOMIUIEKCOB
CUCTEMBI.
Paznen «Haznauenue u nenu cozganus (pa3BUTHSA) CUCTEMBI» COCTOUT U3 TOAPA3/I€IIOB:
1) Ha3HAYEHME CHCTEMBI;
2) uenu co3gaHusi CUCTEMBI.
B mnogpasnene «Ha3HaueHue cucTeMbl» YyKa3blBalOT BUJ ABTOMATH3UPYEMOH AeSTENbHOCTU
(ynpaBieHue, IpOEKTUPOBAHUE U T. I.) U NEpeyeHb 0OBEKTOB aBTOMAaTU3alUU (OOBEKTOB), Ha
KOTOPBIX IPEIIIOIAraeTcs €€ UCI0JIb30BaTh.
Jns ACY J[ONOJHUTENBbHO YKa3bIBAalOT IEPEeYeHb aBTOMATU3UPYEMbBIX OpPraHOB (IIYHKTOB)
yIpaBJIEHUS U YIIPABISIEMbIX O0bEKTOB.
B nogapaznene «llenu co3maHus cucteMbl» NPUBOJAAT HAMMEHOBAaHUS U TpeOyeMble 3Hau€HUs
TE€XHUYECKHUX, TEXHOJIOIMUYECKHX, MPOU3BOICTBEHHO-?)KOHOMUYECKUX WJIM JPYIHX IOKa3aTelel
0o0BbeKTa aBTOMaTU3allMU, KOTOpPbIE JOKHBI OBITH JOCTHUTHYTHI B pe3ynbrare co3fganus AC, u
yKa3bIBalOT KPUTEPHH OLIEHKU JOCTHKEHUS LeJIeH CO3aHUsl CUCTEMBI.
B pasnene «XapakTepucTHKN 00bEKTa aBTOMATH3AIMI TTPUBOIST:
1) kpaTkue cBeieHHsI 00 0OBEKTEe aBTOMATU3ALIMH HIIM CCBUIKM Ha JIOKYMEHTBI, COJIep Kalllie Ta-
Kyl0 HH(pOpMaIHIo;
2) cBeneHHs 00 YCIOBHAX SKCIUTyaTallud 0OBbEKTa aBTOMATH3AlMs U XapaKTEePUCTUKAX OKpYyXkKa-
IOIIEH Cpebl.
[Tpumeuanue: {nst CAIIP B pa3zene IONMOJHUTENBHO MPUBOISIT OCHOBHBIE MapaMeTphl U
XapaKTePUCTUKU OOBEKTOB MPOESKTHUPOBAHUSI.
K ceedenuro: HeKoTOpbIe PazbACHEHHS K TEXHHUYECKOMY 33aJaHMIO MOKHO MOCMOTPETH
371ech (He uaeaabHO, HO BIOJHE XOpoIio): hitps://www.prj-exp.ru/patterns/pattern_tech_task.php
3aoanue: pazpaboTaTh NEPBYIO YaCTh TEXHUUECKOTO 33/1aHUS HA CO3JaHHE aBTOMATU3UPO-
BaHHOW CHUCTEMBI. B kauecTBe cucteMbl OepETcs Ta, AId KOTOpOH ObUIM cCOOpaHbl TpeOOBaHUS B
npeabIayIei 1abopaTopHoi pabore.

Yacthb 2
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HEJZb.' HaquTBCH p83p36aTBIBaTL TCXHUYCCKOC 3alaHUC TJIs1 HpOFpaMMHBIX HpOI[yKTOB CorJiaCHoO
JICUCTBYIOIIUM CTaHAapTaM.

Hngpopmayus

I'OCT 34.602-89 siBisieTcsi OCHOBHBIM pa0OYMM CTaHAAPTOM JIJIsi CO3AaHHUS TEXHUYECKOTO
3ananus (T3) Ha pa3paboTky aBTOMaTH3MpOBaHHBIX cucteM (AC) Ha ceromHAmHUN neHb. T3 Ha
AC sBnisieTcsi OCHOBHBIM JJOKYMEHTOM, OTIPEAEISIONUM TpeOOBaHUS U MOPSIOK co3aanus (pas-
BUTHSI WIK MOJIEPHU3ALINY - JAJIE€ CO3/IaHMs) aBTOMAaTU3UPOBAHHON CUCTEMBI, B COOTBETCTBUU C
KOTOPBIM IIpoBoAUTCs pazpaboTka AC u ee npuemKa npu BBOJIE B IEHCTBUE.

T3 na AC pa3pabarbIBalOT Ha CUCTEMY B II€JIOM, IPEIHA3HAYCHHYIO JJIsi pa0OThI CaMOCTO-
ATEJIHHO WM B COCTAaBE JPYrOi CUCTEMBI.

Jlormuecku T3 MOXHO pa30UTh HAa HECKOJBLKO YacTel: OOIIYIO0, CIIEIUAIIBHYIO U OpraHu3a-
UMOHHYI0. B HacTosel nabopatopHoit paboTe Mbl Oy/ieM YUUThCS MHUCATh CIIEHUATbHYIO YaCTh
T3.

K cnennanbHOM 4acTH OTHOCHTCS OOUH 00JbIIoi pazaen, kotopomy B 'OCT 34.602-89
COOTBETCTBYeET TII. 2.6 moj] Ha3BaHueM «TpeboBaHus K cucteme». B ugeane, B cCogep)KUMoe 3To-
ro paszzena JIOJDKHBI MEepexoauTh TpeOoBaHus u3 crneuudukanuu tpedoBanuii (Jlaboparophas
pabota Nel). OH cityXMT Uil OKOHYATEJIbHOTO UX YIOPSAOYMBAHUS U CTPYKTypupoBaHus. Pac-
CMOTPHUM COJIepKaHKe 3TOT0 pasjena moapooHee.

Paznen "TpeboBanus k cucteMe" COCTOUT U3 CIEAYIOIMMX MMOIPA3/ICIIOB:

1) TpeGoBaHUS K CUCTEME B IIEJIOM;
2) TpeboBaHus K QyHKIMAM (3a7a4aM), BBITIOJHIEMBIM CUCTEMOM;
3) TpeboBaHMS K BUAAM 00€CTICUCHUS.

CocraB TpebOBaHMIl K cUCTEME, BKIIOUYAaeMbIX B JaHHbIN pa3zaen T3 na AC, ycraHaBiu-
BalOT B 3aBUCUMOCTU OT BHJA, Ha3HAUYCHHUsI, Clielu(PprUUIecKuXx 0COOCHHOCTEN U ycnoBUN (yHK-
[IUOHUPOBAHMS KOHKPETHOM cUCTEeMBbl. B kaxaom mojapasjene mpuBOAST CChUIKK Ha JEUCTBY-
IOlIMe HOPMAaTHUBHBIE TexHHueckue nokymentsl (HT/I), onpenenstomne TpeOOBaHHS K CHCTE-
MaM COOTBETCTBYIOILIETO BUJIA.

[2.6.1.] B monpasnene "Tpebosanusn k cucmeme 6 yeaom'" yka3blBaioT:

- TpeboBaHUs K CTPYKType U QYHKIIMOHUPOBAHUIO CHCTEMBI;

- TpeOOBaHMS K YUCIEHHOCTU U KBAIM(PUKALIUY [TEPCOHANIa CUCTEMBI U PEXUMY €r0 paboThl;
- IOKa3aTean Ha3HAYeHUs;

- TpeOOBaHUS K HAJIEKHOCTH,

- TpeOoBaHUs1 0€30MacCHOCTH;

- TpeOOBaHUS K SPrOHOMHUKE U TEXHUYECKON ICTETHKE;

- TpeboBaHMS K TPAaHCIOPTAOEIBHOCTHU ISl MOABMKHBIX AC;

- TpeOOBaHMS K SKCILTyaTalliu, TEXHUYECKOMY OOCITYKUBAHHUIO, PEMOHTY M XPaHEHUIO KOMIIO-
HEHTOB CUCTEMBI;

- TpeboBaHUs K 3aIIUTe HH(YOPMAIIUU OT HECAHKIIMOHUPOBAHHOIO JTOCTYIIA;

- TpeOOBaHUS IO COXPAHHOCTU MH(OPMAILIUU TTPU aBapUsIX;

- TpeOOBaHUS K 3aIIUTE OT BIHMSHUS BHEITHUX BO3ACHCTBUI;

- TpeOOBaHMS K MaTEHTHON YHCTOTE;

- TpeOOBaHUS MO CTaHIAPTU3ALNU U YHUDUKAIIH;

- IONOJTHUTETIbHBIE TPEOOBAHUSI.

[2.6.1.1.] B Tpe0oBaHusAX K CTPYKTYpe U (PYHKIMOHHUPOBAHUIO CHCTEMbI IPUBOJIAT:

1) mepevyeHb MOJCUCTEM, UX HA3HAUCHHUE H OCHOBHBIC XapaKTEPUCTUKH, TPEOOBAHMSI K YHCITY
YpOBHEH HepapXUU U CTETICHH LIEHTPAIU3aLUN CUCTEMBI;

2) TpeboBaHUs K crioco0aM M CpeCcTBaM CBSI3H ISt HHHOPMAIIMOHHOTO OOMEHa MEXIY KO M-
MMOHEHTAMH CUCTEMBI;

3) TpeGoBaHMS K XapaKTEPUCTHKAM B3aUMOCBSI3€H CO3/1aBaeMOIl CHCTEMBI CO CMEKHBIMH CH-
cTeMaMH, TpeOOBaHU K €e COBMECTUMOCTH, B TOM YHCJIE YKa3aHHs O crioco0ax oOMeHa nH-
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dbopmanueit (aBTOMaTUYECKH, IEPECHUIKON JOKYMEHTOB, IO Tele(OHY U T.II.);

4) TpeboBaHuUsA K pexkuMaM (DYHKITHOHUPOBAHHSI CUCTEMBI;

5) TpeGoBaHUS 11O TUATHOCTUPOBAHUIO CHCTEMBI;

6) epCHeKTUBBI Pa3BUTHSI, MOJECPHU3ALUN CUCTEMBI.

[2.6.1.2.] B Tpe0oBaHMAX K YMCJICHHOCTH U KBaJu(pukanuu nepconasa AC npuBossr:

- TpebOBaHUs K YUCICHHOCTHU Mepconana (rmons3opareneii) AC;

- TpeboBaHMs K KBaTU(UKAIIMHU TIEpcoHaa, MOPSAKY €ro MNOoJAr0OTOBKU U KOHTPOJIS 3HAHUN U
HaBBIKOB;

- TpeOyeMbIii pexkuM padboThl mepconana AC.

[2.6.1.3.] B TpeboBanusix K moka3zaressim Ha3HadyeHust AC IpuBOIST 3HAYCHHUS [TApAMETPOB,
XapaKTepU3YIOLINE CTENEHb COOTBETCTBUS CUCTEMBI €€ Ha3HAUECHHUIO.

Hna ACY yka3bIBaroT:

- CTENEeHb MPUCIIOCOOIIIEMOCTH CUCTEMBI K M3MEHEHUIO TPOIIECCOB U METOJIOB YIPABICHUS, K
OTKJIOHEHMSIM MapaMeTpoB 00OBbEKTa YIPaBICHUS;

- IOIyCTUMBbIE TIPEIeIIbl MOJECPHHU3ALUN U PA3BUTUSI CUCTEMBI;

- BEPOSTHOCTHO-BPEMEHHbIE XapaKTEPUCTUKH, IIPU KOTOPBIX COXPaHSAETCA 1I€JIeBOE Ha3Haye-
HUE CUCTEMBI.

[2.6.1.4.] B Tpeb6oBaHMsi K HA/IEKHOCTH BKJIIOYAIOT:

1) cocTaB u KOJIMYECTBEHHBIE 3HAUEHUSI [IOKa3aTeIeil HaJe)KHOCTH AJIsl CUCTEMBI B LIEJIOM UJIU
€€ TOJICUCTEM;

2) mepeyeHb aBapUHHBIX CUTYAIHi, 10 KOTOPBIM JIOJDKHBI OBITH PETIIAMEHTHPOBAHBI TPeO OBa-
HUS K HAJISKHOCTH, ¥ 3HAUYEHUSI COOTBETCTBYIOIIUX MTOKa3aTesIeH;

3) TpeboBaHMs K HAAEC)KHOCTU TEXHUUYECKUX CPEACTB U MIPOrPAMMHOTO 00ECIICUECHHUS;

4) TpeboBaHUA K METOaM OLIEHKM U KOHTPOJIS IIOKa3zaTesel HaJeKHOCTH Ha Pa3HbIX CTaIUsAX
CO3/1aHUS CUCTEMBI B COOTBETCTBHUH C JI€H CTBYIOIIMMH HOPMAaTUBHO-TEXHUYECKUMHU JOKYMEH-
TaMH.

[2.6.1.5.] B TpeGoBanusi mo 6€30MaCHOCTH BKJIIOUAIOT TPEOOBAHUS 11O 0OecCTieueHnIo 0e3-
OIMACHOCTH IPH MOHTaXKE, HaJIaJIKe, SKCIUTyaTalllui, OOCITY)KMBAaHUU U PEMOHTE TEXHHUUECKUX
CPEJICTB CUCTEMBI (3alUTa OT BO3JAEUCTBUI 3JIEKTPUUYECKOT0 TOKA, SJIEKTPOMArHUTHBIX MOJIEH,
AKYCTHUYECKHX IIIYMOB U T.II.), TIO JOMYCTUMBIM YPOBHSM OCBEIIEHHOCTH, BUOPAIIMOHHBIX U
IIYMOBBIX HAarpy3oK.

[2.6.1.6.] B TpeGoBaHusl M0 I3ProHOMHUKE U TEXHUYECKOI ICTEeTHKE BKIIOYAIOT MTOKA3aTeNn
AC, 3anaroniye Heo6X0IMMOe KaueCTBO B3aUMOJICHCTBHSI YEJIOBEKa ¢ MAIIMHOM U KoM opT-
HOCTb YCIIOBHI pabOThI ITepcoHaia.

[2.6.1.7.] dnsa noaBuxHbIXx AC (Hannpumep, AC 1ist mepeBUKHBIX J1ab0paTopuil, y3JI0B CBSI3U
U T.J.) B TPe0OBaHUS K TPAHCHOPTA0EJbHOCTH BKIIIOYAIOT KOHCTPYKTHBHBIE TPeOOBaHMUA,
o0ecreunBaroIfe TPaHCIOPTa0eIbHOCTh TEXHUUECKUX CPEACTB CUCTEMBI, a Takke TpeOoBa-
HUS K TPAHCIIOPTHBIM CPEIICTBAM.

[2.6.1.8.] B Tpe0oBaHNs K IKCILUIyaTALMH, TEXHHYECKOMY 00CJIY’KMBAHHUIO, PEMOHTY H
XPaHEHHNI0 BKJIIOYAIOT:

1) ycnoBust ¥ periaamMenT (peKuM) SKCILTyaTaluu, KOTOPbIe TOJKHBI 00ecreunBaTh UCIOJIb30-
BaHue TexHuueckux cpeacts (TC) cuctemsl ¢ 3a7aHHBIMU TEXHUUECKUMHU MTOKA3aTEISIMU, B
TOM YHUCJI€ BUIBI U IEPUOANYHOCTE o0cyxuBaHus TC cHCTEMBI UITH TOTTYCTUMOCTE PabOTHI
0e3 o0CIy)KUBaHNUS;

2) npeaBapuTeNbHble TPEOOBAHUS K JOMYCTUMBIM ILTOIIAIAM ISl pa3MeEIIeHHs IepcoHaia u
TC cucrteMsl, K mapaMeTpam CeTel YIHEProCcHAOKEHHUS U T.11.;

3) TpeGoBaHU 11O KOTUYECTBY, KBATH(PHUKAIIUN 00CTYKUBAIOIIETO TIEPCOHANIA U PEXKUMAaM €ro
paboTHI;
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4) TpeboBaHUS K COCTaBY, Pa3MEIICHHUIO U YCIOBUSAM XPAHEHUSI KOMIUIEKTA 3aMacHbIX U3AeNnui
U IpuOOPOB;

5) TpeGoBaHMs K peryiaMeHTy 00CTyKHUBAHUSI.

[2.6.1.9.] B Tpeb6oBanusi K 3amuMTe MHPOPMANUHN OT HECAHKIIMOHUPOBAHHOIO 0CTYyNA
BKJIIOUAIOT TpeOoBaHusi, yctaHoBienubie B HT/, neiicTBytomei B oTpaciv (BeIOMCTBE) 3aKa3-
yuKa.

[2.6.1.10.] B Tpe6oBaHMsAX 10 COXPAHHOCTH HH(POPMALMU TTPUBOIAT ITEPEUCHb COOBITHIA:
aBapuii, 0TKA30B TEXHUYECKUX CPEJCTB (B TOM YUCIIE - OTEPS] MUTAHUS) U T.II., IPU KOTOPBIX
JOJKHA OBITH 0OecredyeHa COXpPaHHOCTh HH(GOPMAIIK B CUCTEME.

[2.6.1.11.] B TpeGoBaHuMsIX K cpeAcTBAM 3aIIMTHI OT BHEIIHUX BO31€MCTBUN MTPUBOISAT:

1) TpeGoBanMsI K paguo3IeKTPOHHOMU 3anmTe cpencts AC;

2) TpeboBaHMs IO CTOMKOCTH, YCTOMYMBOCTH U MMPOYHOCTH K BHEIIHUM BO3JICUCTBUAM (cpefe
IIPUMEHEHU).

[2.6.1.12.] B Tpe6oBaHMsAX 10 MATEHTHON YUCTOTE YKA3BIBAIOT MEPEUCHB CTPaH, B OTHOIIIE-
HUU KOTOPBIX JIOJKHA OBITH 0OecreueHa MaTeHTHas YUCTOTa CUCTEMBI U €€ YacTeil.

[2.6.1.13.] B Tpe6oBaHus K CTAHAAPTU3AIUN U YHU(PUKAIUU BKIIIOYAIOT:

MOKa3aTely, yCTaHaBIMBAIOIKe TpeOyeMyto CTENIEHb UCIIOJIb30BAHUS CTAHIAPTHBIX, YHU(D U-
UPOBAHHBIX METOJIOB peain3anuu GyHKIHIA (3a/1a4) CUCTEMBI, TOCTABISEMBIX TPOTPAMMHBIX
CPEICTB, TUIIOBBIX MAaTEMaTUYECKUX METOI0B M MOJICJICH, TUTIOBBIX MPOEKTHBIX PEIICHUH,
YHUGULIUPOBAHHBIX (DOPM YIIpaBICHUYECKUX JOKYMEHTOB, ycranoBieHHbix [1P 50.1.019-2000,
00IIECOI03HBIX KIIACCU(PUKATOPOB TEXHUKO-IKOHOMUYECKOW HH(POPMAITUH U KIIACCU(PUKATOPOB
JIPYTHUX KaTETOpHid B COOTBETCTBUU C 00JIACTHIO UX MMPUMEHEHHSI, TPeOOBAHUS K HCTIOIH30BA-
HUIO TUIIOBBIX aBTOMATU3UPOBAHHBIX Pab0YUX MECT, KOMIIOHEHTOB U KOMIIJIEKCOB.

[2.6.1.14.] B nonosiHuTe/IbHBIE TPEOOBAHMSI BKIIOYAIOT:

1) TpeboBaHMS K OCHAIIEHUIO CUCTEMBI YCTPOHCTBAMHU JIJIs1 OOyUeHHUsI mepcoHana (TpeHaxepa-
MU, IPYTUMH YCTPOHCTBAMHU aHAJIOTUYHOTO Ha3HAYEHUS ) U IOKYMEHTAllMel Ha HUX;

2) TpeboBaHMs K CEpBUCHOM anmaparype, CTeHJ1aM JUIsl IPOBEPKU 3JIEMEHTOB CUCTEMBI;

3) TpeOoBaHUs K CUCTEME, CBA3AHHBIE C OCOOBIMH YCIOBHUSIMU IKCILTyaTaIUH;

4) cnenuanbHbie TPEOOBAHUS IO YCMOTPEHHUIO pa3pabOTUMKa UITH 3aKa34MKa CHCTEMBI.

[2.6.2.] B nmonpasnene "Tpebosanusa k pynkyuam (3adauam)’ , BHIIOTHIEMBIM CUCTEMOM,
MPUBOJIAT:

1) mo xaxxaoi nojcucTemMe nepeueHb PyHKIMM, 3aa4 I X KOMIUIEKCOB (B TOM 4yHcIie obec-
MEYNBAIOIINX B3aMMOJIEHCTBHE YACTEH CUCTEMBI), TOJUISKAIUX aBTOMATU3AIMH; TIPH CO3/1a-
HUU CUCTEMBI B JIBE WJIK OoJiee ouepeau - mepeueHb (PYHKIIMOHATBHBIX MOJACUCTEM, OTACIBHBIX
GyHKIIUN WK 331249, BBOAUMBIX B JICHCTBHE B | -i U MOCIEAYIONIUX OYEePEIsX;

2) BpeMEHHOM periiaMeHT pealn3alui Kaxa0i GpyHKIuu, 3a1aun (M KOMILIeKca 3a/1a4);

3) TpeOoBaHMS K KaUeCTBY peau3aiuy Kaxaoi QyHKINY (3a1a4d WM KOMIUIEKca 3a/1a4), K
dbopme npeacTaBiIeHUs BEIXOAHOW HH(POpPMAIINKU, XapaKTEepUCTUKH HEOOXOJUMOI TOUHOCTH U
BpPEMEHU BBITIOJIHEHHUS, TPEOOBAHUS OJTHOBPEMEHHOCTH BBITIOTHEHHS TPYNIBI (DYHKIIHH, 110-
CTOBEPHOCTHU BBIJJaUH PE3YIbTATOB;

4) mepeyeHb U KPUTEPHUH OTKA30B IS KaXI0H (YHKIHUH, 10 KOTOPOH 3a7at0TCsa TpeOOBaHMS
10 HA/IE)KHOCTH.

[2.6.3.] B monpasnene "Tpebosanusn k eudam obecnevenus’ B 3aBUCIMOCTH OT BHJA CHUCTE-
MBI IIPUBOJIAT TPEOOBAHUS K MATEMATHIECKOMY, HH(DOPMAIIMOHHOMY, TUHTBUCTUIECKOMY,
IPOrpaMMHOMY, TEXHHYECKOMY, METPOJIOTUYECKOMY, OPTaHU3AUOHHOMY, METOIUYECKOMY U
JIPYTUM BUJaM 00€CTIeueHUs CUCTEMBI.

[2.6.3.1.] Ans MaTeMaTH4eCKOro ofecneyeHusl CHCTEMbI IPUBOAAT TPEOOBAHHS K COCTaBY,
00J1acTH MprUMEHEHHs (OTpaHUYEHHUS) U CITOCO0aM UCITOIb30BaHUS B CUCTEME MaTEMAaTHUECKUX
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METO/IOB U MOJEJIeH, TUIIOBBIX aJITOPUTMOB U allTOPUTMOB, MOJJISKAIIUX pa3padoTKe.
[2.6.3.2.] [Ina nndopManiuOHHOT0 0OecnedeHusi CUCTEMbI IPUBOIAT TPEOOBAHMS:

1) K cocTaBy, CTpYKTYype U crioco0am OpraHu3alluy JaHHBIX B CUCTEME;

2) Kk “tHPOPMALIMOHHOMY OOMEHY MEK/y KOMIIOHEHTAMH CUCTEMBI;

3) kK UHPOPMAIIMOHHOW COBMECTHMOCTH CO CMEKHBIMU CHCTEMaMHU;

4) 1Mo MCTIONB30BAHUIO OOIIECOIO3HBIX M 3aPETUCTPUPOBAHHBIX PECITYOIMKAHCKUX, OTPACIEBBIX
KJ1accu(puKaTopoB, yHUPUIIMPOBAHHBIX JOKYMEHTOB U KJIacCU(UKATOPOB, IEHCTBYIOIIUX HA
JTAaHHOM TPEIIPUITHN;

5) 1o NPUMEHEHHIO CUCTEM YIIpaBieHUs 0a3aMu JIaHHBIX;

6) K CTpyKType mpoiecca cOopa, 00pabOTKu, Iepeiaydl JaHHBIX B CUCTEME U IPEJICTABICHUIO
JTAaHHBIX;

7) K 3alIMTE TaHHBIX OT pa3pyLICHUI IpU aBapuax U cOOSX B AMEKTPOINUTAHUU CHCTEMBI;

8) K KOHTPOIII0, XPAHCHHIO, OOHOBJICHUIO U BOCCTAHOBJICHHIO JTAHHBIX;

9) k nponeaype nNpuaHus OPUINIECKON CHIIBI JOKYMEHTaM, IPOAYLUPYEMBIM TEXHUUECKUMU
cpeacrBamu AC (B cootBerctBur ¢ TOCT 6.10.4).

[2.6.3.3.] si1 JMHTBHCTHYECKOTO 00€eCeYeHnsI CHCTEMbI IIPUBOIAT TPEOOBAHMS K IIPUMEHE-
HUIO B CHCTEME SI3bIKOB TPOTPAMMUPOBAHUS BEICOKOTO YPOBHSI, SI3bIKOB B3aUMO/ICHCTBHS
MOJIb30BATENEeH U TEXHUUECKUX CPEJICTB CUCTEMBI, a TaKKe TpeOOBaHUS K KOJUPOBAHUIO U Je-
KOAMPOBAHHIO TaHHBIX, K S3bIKaM BBOJIa-BBIBOJA JAHHBIX, A3bIKAM MAaHUIYJIUPOBAHUS JaHHBI-
MU, CpeJICTBaM OIKCAaHUS MPEIMETHON obnacTu (00beKTa aBTOMATH3aIMH ), K Clloco0aM opra-
HU3alMK 11ajora.

[2.6.3.4.] [l mporpaMMHOro odecrneYyeHusi CUCTEMbI IIPUBOJIAT NIEPEUYEHB MOKYITHBIX MPO-
IPaMMHBIX CPEJICTB, a TAK)Xe TPeOOBaHUS:

1) K HE3aBUCUMOCTHU MPOTrPaMMHBIX CpencTB OT ucnoyibdyeMbix CBT u onepanronHo cpensbl;
2) K KauecTBY NPOTrPaMMHBIX CPEJICTB, a TAKXKE K CIIoco0am ero odbecrnedeHust U KOHTPOJIS;

3) o HeoOXOJUMOCTH COTJIACOBAaHUS BHOBb pa3pabaThIBaeéMbIX MPOTPAMMHBIX CPEJCTB C (POH-
JIOM aJICOPUTMOB U IIPOTPaMM.

[2.6.3.5.] lns TexHUYecKOro odecnevdeHusi CUCTEMBI PUBOJISAT TpeOOBaHUS:

1) kK BUAaM TEXHUYECKHUX CPENICTB, B TOM YHCIIE K BUJaM KOMIUIEKCOB TEXHUUECKUX CPEJACTB,
POrpaMMHO-TEXHUYECKUX KOMIIJIEKCOB U APYTMX KOMIUIEKTYIOIUX U3EIHH, TOMyCTUMBIX K
HCIIOJIB30BAHUIO B CUCTEME;

2) K pyHKIMOHATBEHBIM, KOHCTPYKTUBHBIM U DKCIUTYaTallHOHHBIM XapaKTEPUCTUKAM CPEJICTB
TEXHUYECKOTO 00eCTIeUYeHUsI CUCTEMBI.

[2.6.3.6.] B TpeGoBaHMIX K METPOJOTrHYeCKOMY 00ecre4eHH 0 PUBOJIST:

1) mpeaBapUTENbHBIN IEPEUECHb U3MEPHUTEIbHBIX KaHAJIOB;

2) TpeGoBaHMs K TOYHOCTH U3MEPEHUH TapaMeTpoB U (MJIM) K METPOJIOTUUECKUM XapaKTep u-
CTUKaM MU3MEPUTENIbHBIX KaHAJIOB;

3) TpeOGoBaHUS K METPOJIOTUUECKON COBMECTUMOCTH TEXHUYECKUX CPEJICTB CUCTEMBI;

4) nepeueHb YIPaBISIOMINUX U BHIYMCIUTEIBHBIX KaHATOB CUCTEMBI, 111 KOT OPbIX HE00X0 MO
OIICHUBATh TOYHOCTHBIE XapaKTEPUCTHKU;

5) TpeboBaHMs K METPOJIOTHYECKOMY 00€CIIEUEHUIO TEXHUUECKUX U MPOTPaMMHBIX CPEJICTB,
BXOJSILUX B COCTaB U3MEPUTEIbHBIX KAHAJIOB CUCTEMBI, CPEACTB BCTPOEHHOI'O KOHTPOJISI, MET-
POJIOTMYECKON MPUTOJHOCTH U3MEPHUTENBbHBIX KaHAJIOB U CPEICTB U3MEPEHUH, UCTI0JIb3yEMbIX
MIPU HAJIAJIKE U UCTIBITAHUSX CHCTEMBI;

6) BUJI METPOJIOTUYECKON aTTeCTaluu (TOCy1apCTBEHHAs UJIM BEJOMCTBEHHAs) C yKa3aHUEM
MOpsi/IKa €€ BBIMOJIHEHUS U OpraHu3aluii, IPOBOIALIUNX aTTECTALIUIO.

[2.6.3.7.] A opraHu3anMOHHOI0 o0ecrevyeHus IPUBOJIAT TPEOOBAHUS:

1) k cTpyKkType 1 QYHKIHUSAM NOApa3/ieIeHUl, y4acTBYIOUIUX B () YHKIMOHUPOBAHUH CHCTEMBI
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W 00ECTIEYNBAIONINX IKCILTyaTaIHIO;

2) k opranu3anuu (QyHKIHMOHUPOBAHUS CUCTEMBI U MOPSAKY B3auMoJeicTBus nepconana AC u
nepcoHasia 00bEKTa aBTOMATU3ALINY;

3) k 3ammTe OT OMKOOYHBIX JICHCTBUI epcOHala CHCTEMBI.

[2.6.3.8.] linsa meTroauyeckoro odecneyenuss CAIIP npuBoasaT TpeOoBaHus K COCTaBy HOpMa-
TUBHO-TEXHUYECKOH JIOKYMEHTALIUN CUCTEMBI (TIepeueHb NPUMEHIEMbIX IPH €€ (yHKIMOH U-
pPOBaHUM CTaH/IAPTOB, HOPMATHBOB, METOIUK H T.II.).

3aoanue
Pa3paboTare BTOpYIO YacTh TEXHHYECKOTO 3aJaHUS Ha CO3/aHHE aBTOMAaTH3WPOBAaHHOW
cucremsl, ucrionb3ys TpeboBanust 'OCT 34.602-89. B kauectBe cuctemsl 6epércs Ta, 1 KOTO-
poii ObuTH coOpaHbl TpeOOBaHMS U HaNKCaHa NepBast 4acTh 13 B MpeabpIAyIIuX IBYX JlabopaTop-
HBIX paboTax.
Yacrb 3

L]ens: HayunThCs pa3pabaThIBaTh TEXHUUECKOE 3aJaHHE JJIS IPOTPAMMHBIX ITPOAYKTOB COIIACHO
JEHCTBYIOIIMM CTaHJapTaM.

Hnghopmayus

I'OCT 34.602-89 siBnsieTcsi OCHOBHBIM pabO4YMM CTaHAAPTOM JJISl CO3JJaHUSI TEXHUUECKOTO
3aganus (T3) Ha pazpaboTky aBToMaTu3upoBaHHBIX cucteM (AC) Ha cerogusIHMUMA AeHb. T3 Ha
AC sBnsieTcss OCHOBHBIM JTOKYMEHTOM, OMPEACIISIONINM TpeOOBaHUS U MOPSAIOK co3aaHus (pas-
BUTHS WM MOJEPHU3AIINH - J1ajiee CO3/IaHus) aBTOMAaTU3UPOBAHHON CUCTEMBI, B COOTBETCTBUU C
KOTOpBIM ITpoBOoAUTCs pazpaboTka AC u ee npuemMka nIpu BBOJE B JIEHCTBUE.

T3 na AC pa3pabarbIBalOT Ha CUCTEMY B LI€JIOM, IPEJHA3HAUYCHHYIO AJIs1 pabOThI CaMOCTO-
ATEIBHO WM B COCTaBE PYTOil CUCTEMBI.

Jlornuecku T3 MOXHO pa30UTh HAa HECKOJIBKO YacTeil: 00Iyto, ClIeUalIbHYI0 U OpraHu3a-
MOHHYI0. B HacTosmieil naboparopHoit pabote Mbl OyJ1eM yYUThCS MHUCATh MOCIEIHION, Opra-
HU3AIMOHHYIO YacTh T3.

K oprannsannoHHO YacT OTHOCUTCS HH(GOPMAIIHS, IPEACTABICHHAS B pa3/eax:

» CocTaB U cojiepkaHue padboT MO CO3JaHUI0 CUCTEMBI;
» Tlopsaok KOHTPOIS ¥ TPUEMKH CHCTEMBI;
» TpeOoBaHUs K COCTaBY M COJAEPKAHUIO PadOT IO MOJArOTOBKE OOBEKTa aBTOMATHU3AIMH K

BBOJIy CUCTEMEI B JICHCTBUE;

» TpeOoBaHUS K JOKYMEHTHPOBAHHUIO;
» HcTounuku pa3paboTKH.

PaccmoTpuM copeprkanue 3TUX paszienoB HoapooHee.

Paznen “CoctaB u comepkanue paboOT Mo Co3aHUIO (Pa3BUTHIO) CUCTEMBI” JOJDKEH CO-
JiepKaTh TMepeueHb CTaJAuN M 3TanoB paboT MO CO3/laHUI0 cucTeMbl B cooTBeTcTBUU ¢ 'OCT
24.601, cpoku uX BBINOJHEHUS, NIEPEUEHb OpPraHU3alUi — HMCIOJIHUTENEH paboT, CChUIKM Ha
JOKYMEHTBI, IOJTBEPKIAIOIINE COTJIache 3TUX OPraHM3alUi Ha y4acTHE B CO3/IaHUHM CHUCTEMBI,
WIIH 3aITUCh, OTIPENIEISIFONIYI0 OTBETCTBEHHOTO (3aKa34YHK MITH Pa3padOTUHK) 3a IPOBEICHUE dTHX
pador.

B manHOM pazjene Takke MPUBOIIT:

1) nepeuenp noxymenrtos, nmo I'OCT 34.201, npenbsBiaseMbIX 10 OKOHYAHUU COOTBET-
CTBYIOIIUX CTAJIMHA U ATAIOB PaboT;

2) BUJ U TOPSJIOK MPOBEICHUS KCIEPTU3a TEXHUYECKOH JOKyMEHTAlMH (CTaaus, JTarl,
00BeM MpOBEPSIEMON 'MOKYMEHTAIINH, OPTaHU3AIUS-IKCIIEPT);

3) mporpammy paboT, HAPaBIEHHBIX HA oOecreueHue TpeOyeMoro ypoBHS HAJCKHOCTH
paspabaThiBaeMOU CHCTEMBI (ITPH HEOOXOIUMOCTH );

4) nepedyeHb padOT MO METPOJIOTUYECKOMY OOECICUEHHIO Ha BCEX CTAAMAX CO3JAHMS CH-
CTEMBI C yKa3aHUEM HUX CPOKOB BBHIMOJHEHHS W OpraHU3alui-uCIoNHUTeNeH (IIpH HE00X0JUMO-
CTH).
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B paznene “ITopsnok KOHTPOJIS M IPUEMKH CUCTEMBI YKa3bIBAIOT:

1) Bugpl, cocTaB, 00b€M M METOABI UCHBITAHUN CHUCTEMBI U €€ COCTAaBHBIX 4acTel (BHIbI
UCTIBITAHUN B COOTBETCTBHUHU C JICHCTBYIOIIMMHU HOPMaMH, PaclpOCTPaHSIIONIMMUCS Ha pa3pada-
TBIBAEMYIO CUCTEMY);

2) oOmme TpeGoBaHUs K MPUEMKe paboT MO CTaausaM (MepeueHb y4acTBYIOIIUX MPEANIPUs-
TUI ¥ OpraHu3aluii, MECTO U CPOKHU IIPOBEACHUS), IOPAJOK COINIACOBAHUS U YTBEP)KICHUS IPHU-
€MOYHOU JOKYMEHTALUU;

3V craTyc npueMoYyHOH KOMUCCHH (FOCyJapCTBEHHAs, [MEKBEJOMCTBEHHAs, BEJOMCTBEH-
Has).

B paznene “TpeboBaHust K cOCTaBy U COAEPKAHUIO PAOOT MO NOArOTOBKE 0ObEKTAa aBTOMATH3a-
IIUH K BBOAY CUCTEMBI B JIEHCTBHE” HEOOXOIMMO IPUBECTH MTEPEUCHb OCHOBHBIX MEPOIPUATHHA 1
UX UCIOJHUTEIIEH, KOTOPBIE CIENYET BBIIOJIHUTH IIPH MTOATOTOBKE 0OBEKTa aBTOMATU3ALUH K
BBoay AC B neiicTBue.

B nepedeHb OCHOBHBIX MEPONIPHUATUI BKIHOYAIOT:

1) mpuBeneHMe MocTynaroIeil B cucteMy nHpopManuu (B COOTBETCTBUU € TPeOOBAHUSIMU
K MTHQOPMALMOHHOMY U JIMHTBUCTUYECKOMY O0ECIEUEHHI0) K BUAY, IPUTOAHOMY JUIsl 00paboT-
KU ¢ ToMo1bi0 OBM;

2) U3MEHEHUs1, KOTOpbIe HEOOXOIMMO OCYILIECTBUTh B 00BbEKTE aBTOMATH3aLIUH;

3) co3npanue ycioBuil (PyHKIIMOHHUPOBAHUS OOBEKTa aBTOMATHU3AIUH, NP KOTOPBIX TapaH-
TUPYETCS COOTBETCTBHUE CO3/1aBa€MOM CHCTEMBbI TPeOOBaHUAM, cofepxamumces B T3;

4) co3nannre HEOOXOIUMBIX ISl HYHKIIMOHUPOBAHUS CUCTEMBI TMOIPA3ACICHUIN U CITYKO;

5) cpOKM U TOPSIIOK KOMIUIEKTOBAHMSI LITaTOB U 00YYEeHHUs IEpCOHAIA.

B paznene “TpeboBanus K TOKyMEHTHPOBAHUIO TIPUBOJIAT:

1) cornacoBaHHBIA pa3pabOTYNKOM M 3aKa3YMKOM CHUCTEMBI IE€peueHb MOAJISKAIIUX Pa3-
paboOTKe KOMILUIEKTOB M BHUJIOB JOKYMEHTOB, cooTBeTCTBYIOIMX TpedoBanusm ['OCT 34.201 u
HTJ/] orpaciu 3aka3uuka; NepedyeHb JOKYMEHTOB, BBIITYCKA€MBIX Ha MALIMHHBIX HOCHTEISX;
TpeOOBaHUS K MUKPOPHIbBMUPOBAHUIO IOKYMEHTALINH;

2) TpeboBaHUS MO JOKYMEHTHPOBAHUIO KOMIUIEKTYIOUIMX 3JIEMEHTOB MEKOTPacIeBOIO
npuMeHeHus B cootBercTBuu ¢ TpedoBanusmMu ECK/ u ECII/;

3) npu OTCYTCTBUHM T'OCYJApCTBEHHBIX CTAaHAAPTOB, ONMPECIAIOUINX TPeOOBaHUS K JIOKY-

MEHTHUPOBAHUIO JIEMEHTOB CUCTEMBI, JOMOJHUTEIBHO BKIIIOYAIOT TPeOOBaHMS K COCTaBYy M CO-
JEPKAHUIO TAKUX TOKYMEHTOB.
B paznene “HUcrounuku pa3paboTku” TOJKHBI OBITH MEPEUNCIIEHBI JOKYMEHTHI U MH(pOpMaIu-
OHHbIE MaTepuanbl (TEXHUKO- IKOHOMHUYECKOE 0OOCHOBaHHE, OTUETHl O 3aKOHUEHHBIX HAay4HO-
MCCJIEIOBATENbCKUX paboTax, HHGOPMAIMOHHBIE MaTepHalibl HA OTEUYECTBEHHBIE, 3apyOeKHbIE
CHCTEMBI-aHAJIOTH H JIp.), HA OCHOBAHHWHU KOTOPBIX pa3pabareiBaioch T3 M KOTOpBIE JOJKHBI
OBITH UCIIOJIb30BaHBI ITPH CO3JaHUHN CUCTEMBI.

3aoanue

Pa3paboTarhk TpeThIo 4acTh TEXHUUECKOTO 3a/IaHMsI Ha CO3/1aHUEe aBTOMATU3MPOBAHHON CHU-
cTeMbl, ucrnonb3ys TpedoBanus ['OCT 34.602-89. B kadecTBe cuctembl Oepércst Ta, sl KOTOPOM
ObuTH coOpaHbl TpeOOBAaHUS U HANMCaHBI MepBas U BTopas 4acTu 13 B mpeAbLaymux Tpéx nado-
paTOpPHBIX paboTax.
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7 OueHoYHbIE CPeACTBA IJIsl IPOBeeHUs POMEKYTOYHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAlluu !

CtpyKTypHBIi
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHbIE CpeACTBa

KOMIICTCHIIUHU

IIK-2 CnocodHOCTBIO pa3paﬁaTbIBaTL KOMIIOHCHTHI alllapaTHO-MIPOrpaMMHBbIX KOMILJICEKCOB H 0a3 AAHHBIX, UCII0JIB3YyH COBPEMEHHbIC HHCTPYMCH-
TaJIbHbIEC CPEACTBA H TEXHOJIOI'MHA MTPOrpaMMHUPOBAHUSA

[lepeueHp TEOpETUUECKUX BOIIPOCOB
JlaiiTe XapakTepUCTUKY 0COOEHHOCTEH cO3aHus MPOrPaMMHOI0 IPOIYKTA.
[lepeuncnure 0COOEHHOCTH CIIOKHBIX TPOrPAMMHBIX CUCTEM.
JlaiiTe XapakTepUCTUKY COBPEMEHHBIX MeTo0s10rui co3aanus 11C.
Uro noHnMaercs noj rexHosoruei cosnanus [1C?
Ha3zoBuTe 0CHOBHBIE 3Talbl pa3BUTHUS TeXHOJIOTUH npoektupoBanus [1C.
UYro Takoe apxurekrypa I1C, xak ee onpenenuts?
Kakue Buap! apxutextyp [IC xapakTepHbl Uil COBPEMEHHBIX IIPOTPAMMHBIX CUCTEM.
Kaxue meroasl u cpeactsa MoaenupoBanus apxutekTypsl [1C Bbl 3Haere? JlaiiTe ux xa-
PaKTEepUCTHUKY.
9  Yro Takoe xxu3aennbiit kit (JK1I) mporpamMMHoTO TipoayKTa’?
10 Yewm pernamentupyercs XKL mporpammusix cucrem (I1C)?
11 Kak onpeaenutb METOJ M TEXHOJIOTHIO npoekTupoBanus [1C?
12 Yrto Takoe ympasieHue TpeOOBaHUIMU?
13 HazoBure MeTobI BhIsBIIeHUs TpeboBanwmii k [1C.
14 Cyrtb onpenenenus GyHKIHOHAIBHBIX TpeOboBaHuii k [1C.
15 Cyrtp onpeneneHus 3KCcIulyaTallMOHHBIX TpeboBanuii k [1C.
16 Cyrtb onpenenenus cucteMHbIx TpeboBanuii k [1C.
17 Tpancnsuus TpeGoBaHMI B TPOrPaMMHYIO JOKYMEHTAIHIO.

IIpumep TecToBOro Bompoca:

13. Yro BbINOJIHsAETCA paHblie npu kiaaccuueckom KIL ITO:
1. npoekTupoBanue;
2. IPOTPaMMHUPOBAHHE;

coONOOT A~ WN PR

OCHOBHBIE OIIPEIEIICHNS U IOHSTHS U UX Xa-
PAKTEPUCTUKH, a TAKXKe MOAXOASIINE KPUTE-
pHUH HAIIUCAHUs, IPUTOJHOCTH, IPUEMIIEMO-
CTH, IPOBEPKH, aKTYaJIbHOCTH U JOCTOBEP-

HOCTH, IIPOCJIEKUBAEMOCTH, PEATTU3YEMOCTH
TpeOoBaHUl K pa3padaTbIBa€MOMY MPOJYKTY

3HaTh




CTpyKTypHBII

AJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHus OrneHouHbIE CpEACTBA
KOMIIETEHINH
3. oTnaaxka;
4. TeCTUpOBAHUE.
KOPPEKTHO BBIPpAXaTk W apTyMCHTHPOBAHHO | [TepeyeHp mpakTUYECKUX 3aIaHUN
00OCHOBBIBATh TOJIOKEHUSI TPEAMETHON 00-
bel 1. CoGepure TpeboBanus ais 110 «MUKpPOBOIHOBASI IEYBY.
JacTH, IMPOU3BOAUTH OLEHKY COOTBETCTBHS
VMeTh > 1P o 6H y 2. Cobepute TpedoBanus i [10 «KanpkymsiTop»
€3yJIbTaTOB CBOEH pabOTHl KPUTEPHUSIM MPH- .
pesy P prTep pH~ 3, Cobepute TpeboBanus 1 [10 «HacrenHslil kaneHaapb».
€MJIEMOCTH, PEaTM3yeMOCTH B IPOrpaMMHOM .
' P y porp 4. Cobepure TpedoBanust s 10 «HacTonbHbIN TEHHUCH.
KOJIE ¥ TIPOY. .
! P 5. Cobepute TpeboBanus ams [10 «'padudecknii pegakTopy.
3yJIbTaTOB cOOpa M aHaJIM3a TPeOOBAHUM K . ; .
Brnaners , p p CocraBbTe criequduKanmio TpeOOBaHNN K MPOrpaMMHOMY IPOAYKTY «PacuéTHo-KaccoBbIi

IIPOrPaMMHOMY IPOAYKTY

MO/1yJIb» MOHO-aCCOPTUMEHTHOI'0 Mara3uHa (Mara3yuHa, CllellMaJIu3upYIOLErocs Ha Mpo1ae
OJIHO TPyIIIBI TOBAPOB).

IIK-1 cioco0HOCTHIO pa3padaTbIBaTh MO/1eJIM KOMIIOHEHTOB MH()OPMAIIMOHHBIX CHCTEM, BKJIKOYAsI MOIeJM 0a3 TaHHBIX U MoJeJ 11 uHTepdeiicoB
"yeJ10BeK - JJIEKTPOHHO-BbIYMCIUTEIbHAS MaIMHA'"

3HaTh

OCHOBHBIE ONPEICICHUS U TOHITHS U3 00J1a-
CTU MPOEKTUPOBAHUS IPOTPAMMHBIX
CPEICTB, TAKME KaK )KU3HEHHBIN IIUKJI, dTaIlbl
K11, TpeboBanus1, CTAaHAAPTHI, TOYKA 3PEHUS,
KOHIENIIHNS pa3paboTKU, apXUTEKTypa, 10-
KyMEHTAIUsI, pa3feiabl TEXHUYECKOTO 3a/1a-
HUSA

Tpancnsanus TpeOboBaHU B IPOrpaMMHYIO JOKYMEHTALHIO.

Pa3paboTka Texunueckoro 3aaanus (13). OCHOBHBIE TOHATHS U COCTAB.

PaznoBugnoctu T3.

HeoOxonumocts T3 ¢ TOuKM 3peHus 3aKka3uuKa U UCIOJHUTEIS.

TexHuueckoe 3aJjaHle Ha aBTOMAaTU3UPOBAHHBIE CUCTEMBI (COCTaB M COJIEPKaHHE).

OO61ure npaBuiia BEIMOJTHEHNS TEXHUUECKHUX IOKYMEHTOB Ha aBTOMaTU3UPOBAHHBIE CH-

CTEMBI.

7 JlokyMeHTSHI 3Tamna pa3paboTKH: BEIOMOCTH U TOSICHUTENIbHbBIE 3aITUCKU (COCTaB U COAEP-
JKaHue).

8 Cxema (pyHKIIMOHAIEHOW CTPYKTYPHI.

9 CrpykTypHas cxema KOMIUIEKCa TEXHUYECKHX CPE/ICTB.

10 Omnmcanue aBTOMAaTU3UPOBAHHBIX (DYHKITHIA.

11 Onwucanune opraHU3allMOHHON CTPYKTYPbI, IPOrPaMMHOT0 U HHPOPMALIMOHHOTO obecre-

OOl WN
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CTpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeaCcTBa

12
13
14
15
16
17

18
19

20
21

22

23

24

YEeHUs
TexHuueckoe 3aJaHue Ha MIPOrpaMMHBIE U3JIENNs (COCTaB U COIEPIKaHUE)
Buzpsl nporpaMm 1 BUJbI IPOrPAMMHBIX IOKYMEHTOB.
OO6ume TpeGoBaHUs K TEKCTOBBIM MPOTPAMMHBIM JIOKyMEHTaM (IIOCTpOeHue, opopmiie-
HUE).
Crermudukanus (opopmieHne u mpaBuia 3armoHEHHs).
Onucanue nporpaMmsl (COCTaB U COAEPIKAHUE).
OO61ue npaBuiia 1 0COOEHHOCTH BBIIIOJHEHUS 3KCIUTyaTallMOHHBIX POrPaMMHBIX JTOKY-
MEHTOB.
Ornucanue npuMeHeHMs (COCTaB U COJIEpKaHue).
HHcTpyMeHTaIbHbIE Cpe/icTBA pa3pabOTKU apXUTEKTyp. MeTpUKH 11 BBIOOpa apXUTEK-
TYpBIL.
B 1yeM 10CTOMHCTBA U HEJOCTATKHU CTPYKTYPHOI'O MOAX0/1a K MpoekTupoBanuto 11C?
B 4eM 3akii04ar0Tcsi OCHOBHBIE TPHHIUIIBI 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a K
npoektupoBanuto [1C?
B 4eM 3aki04aroTcsi OCHOBHBIE MTPHHIUTIBI (POPMATBHOTO TIOX0/1a K TIPOSKTUPOBAHUIO
I1c?
B 1em pasznuune. JIocToMHCTBA M HETOCTATKH METOJIOB MPOCKTUPOBAHMSI CBEPXY-BHU3 U
CHHM3Y-BBEpX?
OxapakTepu3yiTe METO/I MOIIaroBOH JAeTalnu3aliy.
IIpumMep TECTOBBIX BOIIPOCOB:
9. CK0JIbKO BH/IOB 00ecrieyeHHs aBTOMAaTH3MPOBAHHBIX HHGOPMAIIMOHHBIX
cucreM npeagycmorpeno 'OCT 304.003-90 «<ABTOMaTH3UPOBAHHBIE CHCTEMBI.
TepMuHBI M onpeeieHUsD)?
a) 6;
0)9;
B) 11;
r) 8.
2. 1N 1O0CTHKEHUSI MOAY/IbHOCTH MPOTPAMMHOI0 ofecrnedeHus1 MPOrpaMMHbIii
WH KEeHeP /10J17keH NPOeKTHPOBATH MOAYJIH CTapasich 00eCeYUTh CJeAYyIIme
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CTpyKTypHBII

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIe CpeiCcTBa
KOMIIETEHIINHU
THUIIBI CBSI3HOCTH:
1. BBICOKYIO MEKMOYJIbHYIO
2. HU3KYIO MEXXMOAYIbHYIO
3. MHKATICYJISIIIIIO
4. HU3KYI0 BHYTPUMOYJIbHYIO
5. BBICOKYIO BHYTPUMOTYJIbHYIO
BU3YallbHO HJIM 110 CMBICTIOBOMY OIHCAHHIO | [[paKTHUYECKUE 3aJaUH:
ONPEACILATE BUJ TPEOOBAHIH, THII APXHTCK- 1. I[Tepeunciure nHTEpDEUCH 111 KOPEHHON YalTKu
TYpbI IPOrPaMMHOTO IIPOIYKTa, OTHOCHUTH T€ . .
Vet WJIH MHBIE CBENISHUS K PA3IeaM TeXHIYe- 2. [lepeuncnure uaTEpdECH 175 )KEHCKOH CYyMOYKHU
CKOI'0 3a/1aHUs 3. [lepeuucnure uaTepdENCH 7151 CPEAHECTATUCTUIECKOTO CTYIEHTA
4. llepeuncnute nHTEpPEICH TIASTHIEBOTO KypHaia
5. Ilepeuncnute uHTEPGENHCHI I IIAPUKOBON PYUKH
OCHOBHBIMHM METOJ[AMH PEIICHHUS 33/1a4 B 00- | KommekcHOE 3a1aHM1e:
Biajers TACTH AHATK3A TPEGOBAHMY, MPOSKTHPORA- CocraBbre kpatkoe T3 k mporpaMMHOMY NPOAYKTY «Pacu€THO-KacCOBBIN MO/YJb» MOHO-
HUS apXUTEKTYPHI U pa3pabOTKU TEXHUYE-

CKOTI'0 3aJlaHHA

ACCOPTUMEHTHOTO Mara3uHa (Mara3uHa, CriellHaIM3UPYIOMIETOCs Ha IPOIaXKe OHOM TPYIIITEI
TOBApOB).
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJd W KPUTePHH
OlLlCHMBAHHSA:

IIpomexyrounas arrecranus 1o gucuuriuHe «I[IpoekTrupoBaHue NPOrpaMMHBIX CPEACTBY»
BKJIIOYAET TEOPETHUYECKUE BOMPOCHI, O3BOJISAIOIINE OLEHUTh YPOBEHb YCBOECHUS 00y4arOUIMMU-
Csl 3HAHWM, W MPAKTHYECKHE 3a/JaHUsl, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHMH U
BJIAJICHUH, IPOBOJUTCA B OpMeE 3ayeTa.

3aueT Mo JUCLUIUIMHE IIPOBOAMTCA IO PE3ybTaTaM OTYETHOCTH HA NMPAKTUYECKUX 3aHS-
TUSIX C OIPOCOM B YCTHOM (popMe 10 3TanaM BBIIOJHEHUS U aKTUBHOTO BBICTYILIEHUS B Oeceze-
00CYXI€HUH Ha JEKUMOHHBIX 3aHITHSIX.

IToxa3aTe/n 1 KPUTEPUH OLCHHBAHUSA 3a4eTa:

OcHOBHOI1 3a/1a4€li TOJTOTOBKH CTyJeHTa K AU hepeHInpoBaHHOMY 3a4€Ty CIEyeT CUu-
TaTh CUCTEMAaTU3ALMIO 3HAHUN y4eOHOro MaTepuaa, ero TBOpYeCKoe OCMBICIMBAHNUE.

Kpumepuu oyenxu (6 coomeemcmeuu ¢ popmupyemvimu KoMnemenyusmu u niaHupyemol-
MU pe3yrbmamamus 00yyeHus):

— Ha OYeHKY «OMAUYHO» — 00yUarOWULCa NOKA3bIBAEN 8bICOKULL YPO8eHb COPMUPOBAH-
HOCMU KOMNnemeHyuii, m.e. IMOJIHO PACKPBITO COAEPKAHUE MATEpUalIa; YETKO U NPAaBUIIBHO JaHbI
OIPENEICHUS U PACKPBITO COAEPKAHME MAaTepuasna; OTBET CAMOCTOSTEIbHBIN, IIPU OTBETE HC-
[I0JIb30BaHbl 3HAHUS, IPUOOPETEHHBIEC PaHEE;

— HA OYEHKY «XOPOULo» — 00y4alowutics NOKasviéaem cpeonull yposeHb chopMuposaHto-
cmu KomMnemeHyuti, m.e. pacCKpbITO OCHOBHOE COJIep’KaHHe MaTepuaia B 00bEMe; B OCHOBHOM
IIPaBUJIBHO JIaHBI OIIPEEIICHUs, IOHATHUS; MaTepUal U3JI0KEH HEIIOJIHO, IIPU OTBETE JOIYIICHBI
HETOYHOCTH, HapylIeHa MOCe10BaTeIbHOCTh M3JI0KEHUS; JONYIIEHbl HEOObIINE HETOUHOCTH
IIPU BBIBOJIAX U UCIOJIb30BAaHUU TEPMHUHOB; IIPAKTUYECKNE HABBIKY HETBEPIBIC;

— HA OYEHKY «YO06IemeoPUMEnbHO» — 00YYaloWUICA NOKA3bI8AeNn NOPO20BbIll YPOBEHb
chopmuposannocmu Komnemenyuil, m.e. yCBOGHO OCHOBHOE COJIEp’KaHUE MaTepHualia, HO U3J0-
XKEeHO (pparMeHTapHO, HE BCEr/a MOCIIEA0BaTENbHO; ONpPENeNeHUs] U MOHATHS JaHbl HE YETKO;
MPAKTUYECKHE HABbIKU CIIa0bIe;

— HA OYEHKY «HeYO06IemeopUmMenbHo» — pe3yibmam o0yueHus ne 00CMUSHYm, 00y4arouulics
He MoJicem NOKa3amb 3HAHUS HA YPOGHE 80CNPOU3EEOeHUs U 0ObACHEHUA UHpopMayuu, He Mo-
JHcem noKazams UHMeNNIEeKmyaibHble HABbIKU PEUeHUsl NPOCIbIX 3a0ay.

8 YueOHo-MeTonn4eckoe U HHGOPMALMOHHOE o0ecneyeHHne THCHUILTUHBI (MOTYJ151)

a) OcHoBHas JUTEpaTypa:
1. Tarapuna, JI. I'. BBenenue B apXuTeKTypy MpOrpaMMHOT0 00ecriedeHus : yued. moco-

oue / JL.I'. Tarapuna, A.P. ®enopos, I1.A. ®enopos. — Mocksa : DOPYM : UHDOPA-M, 2018.

— 320 c. — (Bricuiee oopazoBanue). - ISBN 978-5-8199-0649-1. - Tekct : 2IeKTPOHHBIH. -

URL.: https://znanium.com/catalog/product/971770 (mara obpamienus: 28.10.2020). — Pexum

J0CTyMa: 10 TOJIUCKE.

2. Bsenenwue B mporpaMMHYO HHXEHEpHIO : YueOHHK / B.A. AnTHNOB, A.A. ByOHOB,

A.H. ITeuibkun, B.K. CromuneB. — Mocksa : KYPC: UHDOPA-M, 2019. — 336 c. - ISBN 978-

5-906923-22-6. - Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1035160

(mata obpamenus: 28.10.2020). — Pesxxum gocTyma: mo mojmmucKe.

0) JonosHuTeabHast JuTEpaTypa:

1. Anpakcun, 1O. K. Ynpasnenue napopMarioHHBIM B3aMOJICHICTBHEM B paCIIPEICICHHBIX
TEXHUYECKUX CUCTEMAX: KOHEYHO-aBTOMAaTHBIN noaxox : MoHorpadwus / FO.K. Anpakcun. —
Mocksa : By3osckuii yueoHuk : UTHOPA-M, 2020. — 184 c. — (Hayunas kuura). - ISBN
978-5-9558-0554-2. - Tekcr : anekTponnsiid. - URL:
https://znanium.com/catalog/product/1028962 (nara oopamenus: 28.10.2020). — Pexxum no-
CTyIa: MO MOATKCKE.

2. IIpoexTupoBaHHE BHICOKOIIPOU3BOIUTEIBHBIX TPOOIEMHO-OPUCHTHPOBAHHBIX BHIYHCIUTEIb-
HbIX cucteM: Monorpadus / ['y3uk B.®., JIsnynmnosa E.B., becrianos J[.A. - Taran-
por:FOxub1it penepanbubiii yauBepeuteT, 2017. - 517 ¢.: ISBN 978-5-9275-2341-2. - Tekcr :



https://znanium.com/catalog/product/971770
https://znanium.com/catalog/product/1035160
https://znanium.com/catalog/product/1028962

anekTponHbIi. - URL: https://znanium.com/catalog/product/997036 (mata oOparieHwus:
28.10.2020). — PexxuiM 0OCTYyIIA: 11O IMOAIHKCKE.

B) [Iporpammuoe obecnieuenne u UHTEepHET-pecypcebl:

Ilpocpammmnoe obecneueHue: TULIEH3UOHHOE MPOrpaMMHOE oOecriedeHue: OIepaluoHHast
CHUcCTeMa, O(bI/ICHBIC nporpaMMmbl; MAaTCMATUUYCCKUC MMAKCT, CTATUCTUUCCKUC IMAKEThI, YCTAHOBJICH-
HbIE Ha KaXJIOM IMEPCOHAIIBHOM KOMIIbIOTEpe BbluucauTenbHoro unenrtpa OI'bOY BIIO
«MI'TY».

[lepeueHb JIMIIEH3UOHHOTO MPOTPAMMHOI0 0OECIIEUEHHUS MO CChUIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FShar
ed%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%
D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%
B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A
1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D
0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D
0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%
BE%D0%B5%20%D0%9F%D0%9E&Initial Tabld=Ribbon.Document&VisibilityContext=WSS
TabPersistence
OdurranbHple CalThl MPOMBIIIICHHBIX TNPEANPHIATANR W opranu3auumit: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1.; pa3pabOTYHKOB MPO-
rpaMMHBIX TIpoyKTOB: http://www.statsoft.ru, http://www.microsoft.com, http://www.ptc.com u
T.I,  caiiTel  Jlaboparopuii  KommbioTepHOW  rpadukm  http://graphics.cs.msu.ru
http://cgm.graphicon.ru.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCHUILINHBI (MO1YJIs1)

MaTepI/IaJILHO'TeXHI/I‘leCKOC obecrneucHue JUCHUITIIIMHBI BKIIIOYACT!

Tun u Ha3BaHUE ayJUTOPUH OcHaiueHue ayuTopun

JlexumonHas aynuropus MynpTuMEIUIHBIE CPEACTBA XPAHEHNUS, TIEpeadul 1
IpeJicTaBiIeHUs] UHPpOpMaLuu

KoMmnbroTepHslil Ki1ace I[TepconanbHbie KoMmmbloTephI ¢ nakerom Office, Brixomom
B IHTEpHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO HH(OpMaIu-
OHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA

Aynuropun g camocrostenbHol | Bee kimacesl YUT u ACY ¢ nepcoHalbHBIMU KOMIIBIOTE-

pa6OTI)II KOMITIBIOTCPHBIC KJIACCHI; paMH, BBIXO/IOM B I/IHTepHeT " C IOCTYIIOM B 3JICKTPOH-
YUTAIBHBIC 3aJIbI OMOINOTEKH HYI0 HH()OPMAIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEP-
cuTera

Aynuropuii JUis TpynnoBbIX ¥ uH- | Aya. 282 u kiacesl YUT u ACY
JTUBUIYalTbHBIX KOHCYJIbTALUH, Te-
KYILIET0 KOHTPOJIS ¥ IPOMEXKYTOU-
HOW aTTeCTaluu

[Tomemenus ans camocrositensHoil | Knacest YUT u ACY
paboThI 0O0YUAIOIINXCS, OCHAIIICH-
HBIX KOMITIBFOTEPHOUN TEXHUKOU €
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K
cetn «HTEpHET» N HAIMUYUEM J10-
CTyMa B JIEKTPOHHYIO HH(pOpMa-
IIUOHHO-00Pa30BaTENbHYIO CPELY
OpraHu3aluu

[Tomemenus gy xpaneHus 1 mpo- | LlenTp nndopmarmoHHBIX TeXHOJIOTHIA — ay. 379
($HIaKTHIECKOTO 00CTYKUBAHUS
y4eOHOT0 000pyIOBaHHS
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https://znanium.com/catalog/product/997036
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
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